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Effectwe Date -%hh,, 

1.0 INTRODUCTION 

This document presents the Work Plan for the Phase I Resource Conservatlon and Recovery Act 

(RCRA) Faahty InvestlgatlodRerneU Investlgatlon 0 for Operable Umt No. 8 (OU8) 

at the U.S Department of Energy (DOE) Rocky Fiats Plant (RFP) m Jefferson County, Colorado. 

This mvestlgatlon 1s part of a comprehensive, phased prograxn of ate charactemahon, remedud 

mvestlgatlons, feaubhty studies, and remeddcomctlve acaons currently m progress at RFP. 
These mvestlgaaons are pursuant to an Interagency Agreement (IAC3) between DOE, the U.S. 

Enmnmental Proternon Agency (EPA), and the State of Colorado Department of Health (CDH) 

dated January 22, 1991 (DOE, 1991b). The IAG addresses RCRA and the Cornprehenslve 

Enwonmental Response, Compensatlon, and Lmbhty Act (CERCLA) issues Although the IAG 

reqwes general comphance with both RCRA and CERCLA, CERCLA regulatlons apply to 

remedud mvestlgatlons at OU8. In accordance wth the IAG, the CERCLA terms "remedud 

mvesttgatlon" and "feasibhty study" as used m ths document are considered equvalent to the 

RCRA terms "RCRA Fachty Investlgatton" and "Correctlve Measures Study" (CMS), 
respectlvely Also m accordance wth the IAG, the term "Individual Hazardous Substance Site" 
(JHSS) is equvalent to the term "Sohd Waste Management Umt" (SWMU). 

1.1 WORK PLAN SCOPE 

As r e q m d  by the IAG, thu Phase I Work Plan addresses charactenzatlon of sources of 
contmunahon and enwonmental medm at each MSS m OU8. It wdl also address the nature and 

extent of con taminatton at each MSS, migratlon pathways, and xeceptor exposure. 

1-1 
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In this Work Plan, the exlstmg mformatton IS summanzed to charactem OU8, data gaps or 
other requmments are idenmed, data quahty objectives (DQOs) are estabbhed, and a Field 

Samphg Plan (FSP) IS presented to charactem ate physical features, defme contarmnant 

sources, and assess the extent of contammon. Also Included are plans to conduct a Human 
Health RE& Assessment (Sectton 8.0) and the Enwonmental Evaluaaon (Sectton 9.0). 

The Phase I RFJZRI wdl be conducted m accordance wth the Intern Fmal RCRA Fac~hty 

hveshgahon (Rn) Gutdance (EPA, 1989a) and Guidance for Conductmg Remedtal Investtgahons 
and Feasibbtllty Studres Under CERCLA @A, 1988) Unless o t h e m  explarned and rahonale 
prowded, the mmmum mvesttgattve -on requued by the IAG, Attachment 2, Sectton VI, Table 
5 (See Appendur A) wdl be performed at each MSS urithu? OU8. W t m g  data and data 

generated by the Phase I RFI/RI wdl be used to begin developmg and screerung remedul 
alternatives and to e m a t e  the risks to human health and the enmnment posed by sources 

wthn OW. 

1.2 ENWRONMENI'AL RESTORATION PROGRAM AT RFP 

The Enwonmental Restorahon (ER) Program, designed for mvesagaaon and cleanup of 
enwonmentally contammated sites at DOE facihttes, IS bemg unplemented m five phases. Phase 

1 Onstallahon Assessment) mcludes preliminary assessments and site inspections to assess 

potenhal enwonmental concerns. Phase 2 (Remedud Investlgastons) includes p h m g  and 

unplementaUon of samplmg programs to deiineate the maptude and extent of contamamon at 
s@ic sites and evaluate potentad contammant mgratlon pathways. Phase 3 (Feasibility 

StudIes) mcludes evalwon of remedud altematlves and development of remedud actton plans 

to mittgate enwonmental problems idenflied during remedud mvesttgmons as needtng correctwe 
achons. Phase 4 (Remedud Deagd Remedud Actton) mcludes deslgn and implementation of 

site-spemfk rem& mons selected on the bass of feasibihty stubes. Phase 5 (Compltance 
and Verificahon) mcludes momtomg and performance assessments of rem- act~ons as well 

1-2 
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as vefiicauon and documentauon of the adequacy of remedud actlons camed out under Phase 
4 

html Phase 1 actlons have been completed at RFP (DOE, 1986); rn addmon, Phase 2 actlons 
are currently 111 progress for OUS. Thts Work Plan IS mtended to complete the add~tional 

Phase 1 actwties to further locate and assess potenttal and known release sites and proade 

supplemental samphg and analyt~cal data to evaluate the extent and magmtude of contamination 
onsite and offUte of mdmdual IHSSs and OU8. 

1.3 OVERVIEW OF WORK PLAN 

I This Work Plan presents an evaluauon and summary of prevlous data and mvestlgations, defines 

@ Data Quality Objechves (DQOs) and data needs based on that evalmon,  specifies Phase I 

RFYRI tasks, and presents the Field Samplmg Plan (FSP) act~wt~es and procedures to be 
mplemented dunng the OU8 Phase I RFI/RI. 

I Thrs Work Plan IS orgamed as foIlows* 

0 Secuon 1.0 provides rntroductory mformabon and a general characterization of 
RFP. Thls mcludes a descnptlon of the Work Plan Scope, Enmmental 
Restorauon Program at RFP, an Overnew of the Work Plan, Regonal and Plant 
Site Background Informauon, and Prewous Investlgauons. Included in this are 
ducussions of the Physical Setting for topography and dratnage, geology and soils, 
and hydrogeology. 

0 Sections 2.0 through 2.2 presents a comprehenslve review and analysis of the 
available hrsmrical mformauon, previous enmnmental invesbgations. recent@ 
published reports, available data, past and present actimties perhnent to OUS, and 
mterrelatlon of OU8 acuwhes unth those of other Ous. 

Secuons 2.3 through 2.5 provide the Itllttal Evalmon of MSSs wtbin Om, 
which rncludes conceptual models for c o n m t  rmgration and exposmre 
pathways based on release rnechamsms, site physical c-ter~~am and available 

1-3 
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mformabon regardmg the nature of contarmnants and knowledge of Potentlal 
Areas of Concern (PACs). PACs are slrmlarly evaluated and related to evaluabon 
of contarmnauon occumng at MSSs wthm the unmedmte proxrmrty. This ltllh81 
characterrzatlon prowdes the baas for e s t a b h h g  data needs, DQOs, and for 
developmg protocols, procedures and rattonale for act~wt~es to be conducted 
d m g  mplementauon of the FS. 

Sectlon 3.0 presents potenmil sitewde Chemcal Specific Benchmarks and 
drscusses potentml Applicable or Relevant and Appropmte Reqmments 
(ARARs), as r eqmd by the IAG, and a discussron of thes application to the 
RFIAU acttvittes at OU8. 

S m o n  4.0 prowdes a dsussion of the tasks planned m thu Phase I RFI/lU Work 
Plan Tasks. This sectlon also discusses Preiuninary Remedsal Action iihnahves, 
includmg those for surface water and sedments, surficul mamals and soils, 
groundwater, and 81t. 

Section 5.0 d ~ ~ ~ u s s e s  the Samplmg Rationale and the DQos for the Phase I 
m. 
Sectlon 6.0 presents the FSP for the Phase I RFL(RI to Wfy the data needs 
pursuant to the DQOs (Sectson 5.0) and Quality Assurance Addendum outlrned m 
%on 10.0 This mcludes the Fteld S m p h g  Rationale; Phase I RFI/RI 
Objectwe; htegrabon wth RFP Standard @erabng Prdures; fhmphg DeSlgn, 
Locabon, and Frequency; Sample Collectton and Analysts; and QNQC Procedm 
and Addendum. 

%on 7.0 contams the p r e l m h y  schedule for perforxnance of ttus phase I 
RFYRI Work Plan. 

W o n  8.0 prowdes the Human Health Risk Assessment Plan. This mcludes the 
baselme nsk assessment approach (BRA), Data Evaluation and IdenUfication of 
Chemcals of P0tentu.I Concern, Toxlcity Assessment, Exposure Assessment, Risk 
Charactermuon, Uncertarnty Analys~~, Denvmon of Chermcal Goals, Risks fkom 
Wonuchdes, and W Assessment Report. 

-on 9.0 dscusses the plans to perform an Ecologmtl Evalwon at OU8. , 

%Chon 10.0 prowdes the Quality Assurance/Quality Control Procedures and 
Addendum as supphed by EG&G for OU8. 
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Secbon 11 0 hts references cited throughout this Work Plan. 

A p p e n h  A (Tables 5 and 6, and Attachment 4) are from the IAG whch outhe 
the recommended scope of mvesbgabve acbmbes for each OU8 MSS and the 
schedule for completlon of RFI/RI mllestones. 

A p p e n h  B presents add~bonal mformatlon research by Doty & Assocrates on the 
hlstory of operauons and current condbons of each MSS that was obtamed durrng 
the preparabon of th~~ Work Plan. 

Appenh C contams a tabular summary of wells and boreholes along wth 
geologic and hydrolopc mfomatlon smundmg OU8. 
Appendm D contams geologc logs and well-construcbon dngrams for wells and 
boreholes mcluded 111 geologic cross secbom presented in thts Work Plan. 

Appenh E contams mformabon concemg buildmg footmg dram at RFP as 
developed by Doty & Associates m support of ttUS Work Plan. 

Appendxes F and G provrde analyt~cal data for borehole, groundwater, surface 
water, and sedrment samples. 

1.4 REGIONAL AND PLANT SITE BACKGROUND INFORMATION 

14 1 Faalxty Background 

RFP is a government-owned, contractor-operated facihty whch is part of the monwde  Nuclear 
Weapons Complex. The plant was operated for the U.S. Atomic Energy Comrmssion (AEC) 
from its mcepbon m 1951 untd the AEC was dived in January 1975. At that time, 
responslbrllty for the plant was assigned to the Energy Research and Development Adnunismon 
-A), whch was succeeded by DOE m 1977. Dow Chemcal U.S.A., an operating Unit of 

the Dow Chemical Company, was the prime operabng contractor of the f&ty from 1951 untd 

June 30, 1975. Rockwell Intemat~onal was the pnme consactor responsible for operatmg RFP 
from July 1, 1975 untd December 31, 1989. EG&G Rocky Flats, Inc. became the prime 
contractor at RFP on January 1, 1990. 

1-5 
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14.2 Rocky Flats Plant Operations 

From 1952 to 1989 operatlons at RFP consisted of fabncatlon of nuclear weapons components 
from plutomum, m u m ,  and other nonmhoacttve metals (pmapally beryfium and stamless 

steel). Parts made at the plant were shpped elsewhere for assembly. In ad&tIon, the plant 
reprocessed components after they were removed from obsolete weapons for recovery of 
plutomum. Other actmaes at RFP have mcluded research and development m metallurgy, 
machmng, nondestructwe testmg, coatmgs, remote enweering, chermstry, and physics. Both 

rhoactwe and nomuhoacttve wastes are generated 111 the vanous producuon processes. Current 
waste handhg pract~ces mvolve onsite and offste recyclmg of hazardous matemls, offate 
duposal of sohd ra&oacttve matenah at another DOE faahty, and onsite storage of hazardous 
and radroacbve mxxed wastes. However, RFP operattng pmcedms hlstoncally mcluded both 
onsite storage and duposal of hazardous, ra&oacttve, and mued wastes. preluninary assessments 
under the Enwonmental Restorabon (ER) Program have identrfied many of the past omte 
acadental release sites and storage and dtsposal locattons as potential sources of environmental 
contammuon. 

-0 

1.5 PREVIOUS INVESTIGATIONS 

Vmous stewde stubs have been conducted at RFP to charactem enmnmental media and 

to assess the extent of rad~olog~cal and chermcal contammint releases to the enmnment. The 
mvesbgatlons performed pnor to 1986 were summmd by Rockwell Internartonal(1986a) and 

I 

I rnclude the followmg: 

1. Detailed descnptlon of the regonal geology. (Malde, 1955; Spencer, 1961; Scott, 
1960,1963,1970,1972, and 1975; Van Horn, 1972 and 1976; Dames and Moore, 
1981; and Robson, 1983). 

Several dnhng programs be-g m 1960 that resulted m constructton of 
approxlmately 60 momtonng wells by 1982. 

2 
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3. An mvemgatlon of surface-water and groundwater flow systems by the U.S. 
Geological Survey (Hurr, 1976). 

4 Enwonmental, ecological, and pubhc health studres that culrmnated m an 
Enwonmental Impact Statement @IS) (DOE, 1980). 

5. A summary report on groundwater hydrology usmg data from 1960 to 1985 
(Hydro-Search, 1985). 

6. A prelmmary electromagnetx survey of the RFP perimeter (Hydro-Search, 1986). 

7. A soil-gas survey of the RFP penmeter and buffer zone (Tracer, 1986). 

8. Roubne enwonmental momtomg programs addresang ax, surface water, 
groundwater, and sods (Rockwell, 1975 through 1985, and 1986a). 

In 1986, two major rnvestlgatrons were completed at RFP. The fvst was the DOE 

Comprehemve Enwronmental Assessment and Response Program (CEARP) Phase 1 Installatmn 
Assessment (DOE, 1986b), whxh mcluded analyses and identifkatlon of current operattonal 
actIvitIes, actwe waste sltes and mactwe waste sltes; current and past waste management 
practices; and potenhal enwonmental pathways through whch contammints could be 
transported. CEARP was succeeded by the Enwonmental Restomon Program. A number of 
sites that could potenhally have adverse rmpacts on the enwonment were idenMied. Thw stes 

were designated as SWMUs by RockwelI Intemat~onal (1987). In accordance wth the IAG, 

SWMUs are now deslgnated as IHSSs, whch were divided into three categones: 

1. Hazardous substance sites that wdl conbnue to operate and reqm a RCRA 
0-g pemc 

2. Hazardous substance sites that will be closed under RCRA interm status; and 

3 Inactwe hazardous substance sites that WI.U be mvestlgated and cleaned up under 
CERCLA or Sectlon 3004(u) of RCRA. 
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The second major mvesttgatton completed at RFP m 1986 mvolved a hydrogeologc and 
hydrochermcal charactenmuon of the plant ate. Plans for thrs study were presented by Rockwell 
Intemauonal (1986b and 1986~). and study results were reported by Rockwell IntematIonal 

(19864). hvesugatlon results idenMied areas considered to be sigmficant contnbutors to 

enwonmental contamtnatton 

1.6 PHYSICAL SETI’XNG 

1.6.1 Location 

The RFP is located m northern Jefferson County, Colorado, appromately 16 miles northwest 

of Denver (Figure 1-1). Other sunoundtng atIes lnclude Boulder, Westmmster, and Arvada, all 

of which ~IE located less than 10 miles to the northwest, east, and southeast, respemvely. The 
plant consists of approxvnately 6,550 acres of federally-owned land m Sect~ons 1 through 4 and 
9 through 15 of Townshp 2 South, Range 70 West, 6th P.M. The majonty of buildmgs located 
wthm the RFP site are concentrated on appromately 400 acres. The RFP controlled area (CA) 
IS surrounded by essentmlly an unoccupied buffer zone of approxmately 6,150 acres (Figure 1-2). 

RFP IS bounded on the north by Stare Hrghway 128, on the east by Jefferson County -way 
17 (also known as Indiana Street), on the south by agndtural and industtral properhes and State 

aghway 72, and on the west by State Highway 93. 

OU8 1s located on approxunately 150.85 acres m the north-central mdustmhed areaofthem. 
The boundary of OU8 is polygonal m shape and encompasses a majonty of the production (high- 

secmty) Area of the plant site. Figure 1-3 locates the 24 MSSs for which Phase I RFYRI 
act~vitles are planned and dscussed m thts Work Plan. 

1-8 
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Informahon presented 111 the followmg dwussion of IHSSs (Secbons 2.3 and 2.5) 1s taken from 
descrrpbons presented m the Hstoncal Release Report (DOE, 1992a and 1992b) for the REF, 

engmeenng designs drawmgs, and facihhes drawmgs. For several IHSSs, thu mformahon was 
recently updated by Doty & Assocmtes, Golden, Colorado, as part of a subtask to prepmg thu 
Work Plan (Appendm B) Thrs mearch has been mcluded m the IHSS descnptlons prowded 
below. This research mcludes ad&uonal background mformahon regardmg release mechamms, 
rewons to MSS m e  and locabon, and the nature of operabons and potenhal contammints 
occurmg at a given site. 

1.6.2 Smundmg Land Use and Populabon Demty 

The populauon, econormcs, and land use of areas surrounding RFP 8t'e dembed m a 1989 

Rocky Flats w m t y  demopphcs report prepared by DOE (DOE, 1990). This report diwdes 
general use of areas within 0 to 5 d e s  of RFP mto resrdenha commercral, mdustnal, parks and 
open spaces, agricultural and vacant, and rnstltuttod classificauons and outhes current and 
future land use near the plant. 

The majolrty of residenhal use wthm 5 des (8 km) of RFP 1s located northeast, east, and south 
of the emtmg RFP. Figure 1-4 shows the 1989 populabon and midence dsmbuuon wthm a 

5-mde radtus from the center of RFP. Commemal development 1s concentrated near the 

residenhal developments around Standley Lake, pnmanly north and southwest, and around the 
Jefferson County Axport (Jeffco), whch 1s located approxmately three miles (4.8 km) northeast 
of RFP. Achve mdustnal land use wthin 5 d e s  (8 km) of the plant 1s limited to quarrying and 
mrnrng operahons located on lands duectly west and southwest of RFT property. There! are 
several pockets of lndustrlally zoned property located all around the property, both cfirectly 
adjacent and nearby. This property 1s not b l y  to be developed any tune 111 the neat future due 
to a lack of water for fire protechon. These propemes must be accepted mto a fire protection 
dstnct rn order to be developed for commercsal or mdustd use. To date, no Fire Protemon 

1-9 
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Drstnct has been w W g  to accept the property, and it IS anucipated that these properhes wdl 

r e m u  undeveloped m the near future. Open Space lands are located northeast of FWP near the 

City of Broomfreld, and rn small parcels a d j o m g  major dratnages and small neighborhood park 

m the clues of Westmmster and ANada. Standley Lake IS surrounded by Standley Lake Park. 

Irngated and non-rmgated croplands, producrng prunanly wheat and barley, are located northeast 

of RFP near the claw of Broomfield, Lafayette, and Louisville; north of RFP near Lowvdle and 

BouldeG and in scattered parcels adjacent to the eastern boundary of the plant. Several horse 
operauons and small hay fields are located south of RFP 

1.6.3 Future Population and Land Use Projecaons 

Future land use m the vicuuty of RFP most lrkely wdl lnvolve continued suburban expansion, 

mcreasmg the demty of residential, commemal, and rndusttlal land use m the sucrounding areas. 

The expected trend III populauon growth rn the \ncmty of RFP IS addressed m the DOE 

demographcs study (DOE, 1990). This report considers expected vanat~ons m populahon density 

by compamg the current (1989) settmg to populaaon projecaons for the years 2000 and 2010. 

A 21-year profile of projected populahon growth m the wcmty of RFP can thus be exammed. 

The DOE pmjecaons are based pmanly upon long-term populabon proJecttons developed by 

the Denver Regonal Counal of Governments (DRCOG). Expected popuhhon density and 

dstnbuaon around RFP for the years 2000 and 2010 ate shown m Figures 1-5 and 1-6, 

respecavely. Table 1-1 summatlzes the populatton data presented m Figum 1-4, 1-5, and 1-6. 

I 1 0 

1.6.4 Topography 

RFP IS situated along the eastern edge of the southern Rocky Mountam regon immedmtely east 

of the Colorado Front Range. RFP is at an average elevauon of approximately 5,950 feet above 
mean sea level (MSL). The ute IS located on a broad, eastward-slopmg al luwl  surface. The 

surface of the alluwum IS nearly flat but slopes gently eastward at 50 to 100 feet per mile ' 
1-10 
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(EG&G, 1991k). At RFP, the alluvml surface 1s drssected by a senes of east-northeast trendmg 
streamcut valleys. The valleys con-g Rock Creek, Noah and South Walnut Creeks, and 
Woman Creek are cut 50 to 200 feet below the level of the older alluml surface m the wmty  

of RFP. 

1.6.5 Clunate 

1.6.5.1 Meteorology 

Atmosphenc transport of contammints from RFP 1s controlled by clunate, local meteorology, 
topography and land surfaces, on-ate structures, and contammaut type and concentnibon. Thts 
infornabon 1s necessary when evaluamg the environmental and human health aspects attributable 
to atmosphenc dispexsion of OU8 MSS ate contamlnantc. 

The clunate at RFP 1s strongly mfluenced by the Front Range of the Rocky Mountam. Dry cool 
wmters wth some snow cover and warm mtermittently most summers are typical. The 
temperatures at RFP average a rn8x1111um of 24.4"c (76°F) and a mmmum of -556°C (22"P). 

Annual mean temperature approxunates 9.78"c (49.6"F). Recorded RFP temperature extremes 
range from 38.89"c (102OF) in July to -32.22"C (-2°F) in January (Schleicher and Schuell, 1982). 
Infquent cloud cover over the regon allows mtense solar heatmg of the ground d c e .  The 

low absolute humidtty permits rapid radutot coolmg at mght. ReWve hurmcllty averaged 46% 

for the penod from 1954-1976 (Rockwell, 1986a). 

Colorado has mconslstent wual an quahty condihons. The atmosphere over much of the Rocky 

Mountam 1s aesthetmdly SatsfEtory. However, the Denver "brown cloud" and vhbility 

problems commonly associated with mdtwdual Front Range communrtres exemplify the 
consequences of low-level atmosphenc stagmuon and thermal mvemon that can occur wlth 

urban a u  pollutants emtted m Colorado (DOE, 1992). 

1-11 
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Regonal topography and upper-level wind patterns combrne to create a semiand clunate along 
the footfulls of the Front Range of the Rocky Mounta~ns Average annual precipitahon IS 

approxmately 15 mches with more than 80 percent of thu fallsng as rafn between Aplll and 
September; the remartllng precipitahon IS snow (Rockwell, 1986a) 

700 Area Effectwe Date -P+&+ ac 

Meteorology IS mfluenced by local topography, reg~onal mountam ranges, and large-scale weather 
systems. The onentauon of the Front Range of the Rocky Mountam greatly affects local wmds. 

The RFP hes in a belt of prevarltng northwesterly wmds that are normally channeled across the 
eastern geomorphologmd bench called Rocky Flats. figh velmty wmds have been recorded at 

the RFP under these meteorologcal con&bons. figh mds occur most frequently m the sprmg. 

The lUT is affected by downslope mds from Front Range canyons. These channeled daws 

are e s p e d y  pronounced under condittons of strong atmosphenc stabfity. Srmilarly, dady 
cycles of mountam and valley breezes occur at RFP. The general upslope tur pattern condmon 
for the Denver area IS north to south with flows mowng up the South Plat& River Valley and 

entemg Front Range canyons. After sunset the 81r that contacts mountarn surfaces be- to cool 
and move downslope, thereby flowmg m a pattern generally the mverse to upslope movements. 
Downslope flows converge with the South Platte Rtver Valley flow and move toward the north- 
northeast. 

Strong surface tur convechons commonly produce thundersmrms dunag the summer. Thts 
actmty causes severe and locally unpredctable a n o d e s  m normal au flows. Late wmter and 
spmg con&bons can also be mfluenced by chinook wmdstoms. Chooks c o w t  of strong 

winds that move from west to east over the conmental &VI& and often reach 70-80 mph. 
Chrnooks have been recorded in excess of 120 mph at RFP (Rockwell, 1989a). 

I 

The mean wmd speed at the RFP for 1990 was 9.0 mph. The hghest reported wmd speed was 
88.6 rnph. Figure 1.7 illustrates the annual RFP wmd frequency dmibutlon f m g  true beanng 
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compass pomt duecbons (EG&G, 1991k) The predomrnance of northwesterly mds and the low 

frequency of wds greater than 15.6 mph (7 ds)  wth easterly components 1s typical for RFP 
DOE, 1992). 

Although RFP ate-specfic data are hi ted ,  annual evaporahon at the RFP ate 1s esmated to 

be between 31 and 38 mches. This 1s based upon long-term records at Cherry Creek Dam and 
Fort Corn, respecbvely (ASI, 1991~). 

1.6.5.2 Summary of Au Momtomg 

Data Collecbon Systems 

The ~ t f  qualtty and meteorologrcal momtomg programs currently m effect at RFP were desagned 
to collect data on the entm facihty, Au samphg stabons have not been located or operated 

speclficaly m support of OU8. Contlnuous ambent au momtomg programs have emphasized 

charactematton of auborne pmculate matenal concentmbons and accompanymg rdonucbdes, 
pmcularly plutomum. A systemattc program for measurement of volatde orgamc compound 
(VOC) concentrabons m RFP ambient au has not been mtmed; however, a bpemon model- 
denved ambient au concentmuon study was scheduled to be completed m late 1991 (EG&G, 

19911). Meteorologml data 1s bemg collected at one locabon at RFP. Telemetered wmd 

measurements are collected at the RFP 61-Meter Meteorologrcal Tower mdxated on Figure 1.2. 

Enwonmental mtrumentauon measures wmd dtrectrons and both homontal and verbcal wind 
speeds at the lo-, 25,  and &meter heights on the meteorolo@cal tower. Adational data 

measured mcludes: dew pomt, solar radiation, precrpitatlon, and barometnc pressure (EG&G, 

1991k). 

Ambient au samplers are located m RFP site operabons areas, at the plant penmeter (at distances 

of approxunately 2 to 4 miles from the plant's center), and m smundmg commum~es (Figures 

1-13 
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1-8 and 1-9) These RFP-deagned au samplers operate at a volumetnc flow rate of 25 ft?/mn. 

The umts collect au pmculates on 8- by 10-mch fiberglass filter medxi with a manufacturer’s 
test speclficabons ratmg of 99.97% efficiency for pmcle slzes typically encountered d m g  
routme ambient au samphg (EG&G, 199Oc). 

Table 1.2 identifies the samphg equrpment used for contmuous measurement of -me 
parhculates. RFP samplers momtor ambient an for both total suspended parhculates (TSP) and 
parhculate matter (PM) wth aerodynamic dnmeters of 10 rmcmns or less. TSP and PM-10 
samplers located near the east entrance to RFP are of partrcular unportance because this locabon 
is unobscured by structures, IS situated near a traffic zone, and 1s generally downwmd from plant 
buddmgs and contammated surfaces. Samplers are operated on a schedule of one day every slxth 

day. TSP IS measured by the EPA-referenced, hlgh-volume an samphg method @PA, 1981). 

Radionuchde Momtormp, 

The Raoacbve Ambient Au Momtomg Program (RAAMP) collects parhculate ambient au 

sampler mformauon m order to track the bpemon of airborne radioactwe materials from RFP 
mto the surroundmg envmnment as well as establish b m h e  concentraQons. Samplers are 

assigned mto one of three categories, dependmg upon thex p r o m t y  to the mam facihes area. 

Twenty-five omte samplers are located wthm RFP and are concentrated near the m u  faahties 

area. Fourteen pemeter samplers border RFP along major hghways to the north, east, south, 

and west. Fourteen commumty samplers are located III the metropohtan areas adjacent to RFP 
(EG&G, 19%). 

RAAMP momtor locat~ons wthtn and adjacent to the RFP operabons area are shown III Figure 
1-8. Durrng 1988, sample fdters were collected biweekly from twenty-three locat~ons and 
analyzed for total long-hved alpha (’I’LL*) radxibon If the TLLa ac~wty for an ambient au 

sample exceeded the plant p d e  value of 10 x 10” pCdml (3.7 x lo4 Bq/m3), a specific 

1-14 
Ryl 

ILank. 1. lppz 



1 ENVIRONMENTAL, RESTORATION PROGRAM Manual 21100-W-OU8 01 
Phase I RFYRI Work Plan Sectton No 10, Rev/s 

700 Area Effechve Date 
OpaableUnttNo 8 Page l S O f 3 6 j n  d&k 

plutomum analyas was performed on the collected sample. Fdters from five of the twenty-three 
onsite samplers were roubnely analyzed biweekly for plutomum (S-5 through S-9, Table 1.3). 

The mean concentrabons of plutomum m ambient au at the five onsite statlons d m g  1988 

ranged from 0 149 x lo"' to 0.710 x 10"' pCdm' (5.51~10~ to 2 63 x 10%q/m3) These 
concentrabons represented less than four percent of the offsite Denved Concentrabon Guide 
(DCG) for plutomum m m. These five onsite samplers have htoncally exhtbited the hghest 
TLL-a acbvlbes for the RAAMP network (Rockwell, 1988). 

I 

Dunng 1990, filters were also collected biweekly from all RFP samplers. Each biweekly omte 

sampler filter was analyzed separately every month except m December. Filters collected in 
December were composlted by l m o n  mto one onsite sample Filters from penmeter and 
commumty samplers were collected biweekly, composited by locatlon, and analyzed monthly for 
plutomum. Plutomum concentrabons for omte samplers dunng 1990 are prowded rn Tabk 

1.4. Overall mean plutomum concentnibon for onsite samplers was 0.072 x 10"' pCdml(2.7 x 
lob Bq/m3), or 0.36 percent of the offate DCG for plutomum m w. By cornpanson, the overall 
mean plutomum concentratton for penmeter samplers was 0.003 x lou pCVml (1.1 x lo'' 

Bq/m3); the mean plutomum concentrabon for commuxuty samplers was 0.001 x lo'" pWml(3.7 

x lo9 Bum'). These values are 0.013 percent and 0.005 percent, respecbvely, of the offate 
DCG (EG&G, 19911). 

Mean annual plutomum COnCentrahOns for 1986-1990 are shown m Figure 1-10 (onsite samplers) 
and Figure 1-1 1 (penmeter and commumty samplers). onslte data were based on samplers S-5 

through S-9; mtope-speclfic analyses were not reported for other onsite locattons until 1990 

(EG&G, 199Oc). 

1-15 
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Nonmbologxal parbcuiate data collected by the RFP ambient a~ momtomg system are shown 

m Table 1-5 (EGJzG, 1990~). The hghest TSP value recorded m 1990 (24-hour sample) was 

134 rmcrograms per cubic meter @g/m3) or 51 percent of the former TSP 24-hour primary 
standard. The annual geometric mean value was 31.4 jLg/m3 or 12 percent of former TSP 
pnmary annual geomemc mean standard. The observed 24-hour m8xllIlum for the PM-10 
sampler was 26 pg/m3 or 17 percent of the pnmary 24-hour standard, and the annual anthmetrc 
mean was 9.8 jLg/m3 or 20 percent of the pnmary annual arrthmetrc mean standard. Mean annual 
concentrabons of partxulates for onate ambient TSP samplers (1986-199O) and PM-10 samplers 
(1988-1990) shown IXI Figure 1-12 (EG&G, 1990~). 

‘0 AuDataUsability 

Au q d t y  and meteorological momtonng programs at the RFP routmely emphasize 

meteorologcal parameters, total suspended parhculates, and amhent au ConcentLllttOlls of 
parttculate nuhonuchdes While a record of area mhonuchde concentrabons and trends IS 

mportant, the spec& identtty of contamunt sources and the condmons of typical and 
m8xllllum atmospheric mput from OU8 MSS sltes cannot be ascertatned. m h n g  amhent au 

data are not sufficient for apphmon m an MSS site-smic human health nsk assessment. 

Although the= a~ an momtoring stat~ons operahng at or near OU8, they measure aggregate 
aubome parttculate concenmons regardless of source. Furthermore, ther operatronal schedule 

of the momtomg statrons are currently rndependent of OU8 actr\nttes. 

However, e m m g  ambient momtonng of exlstzng sltes can provlde unportant records of htstoncal 

trends, estabhh cunrent baseline con&trons, and characterue major dewations rn concenmons 
that might result rn MSS site-s@ic actrons. It must be remembered that this data IS not 
prowded on a real-tune basis, and unce~t8lnty WIU always e m t  wth these momtors concemmg 

0 
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to multiple contarmnant sources. As such, adational MSS ate-specfic ambient momtormg will 

be requued dunng OU8 Work Plan mplementation This momtormg wrll be performed 111 

conjuncuon wth slte worker safety rnomtormg 

The routme RFP ambient u quahty momtormg network does not gather data relevant to outdoor- 
contammated surface-am source releases of VOW orgmc compounds (VOCs) A complete 
human health nsk assessment for MSS site VOCs wdl requrre addibonal mformabon on the 
idenbty, ermsslons rate, dspersion, and ambient concentrauons of VOCs onglnaang from OU8. 
However, source concentmbons of auborne VOCs to the au pathway (particulatly wth regards 
to mdividual OU8 MSS sites) appear W t e d  and would probably emt below the mrrrmmwn 
detectron levels of ambient detectors at all locations except the lmmedrate wmty of the source. 

As such, theoretical flux rates to the atmosphere can be denved from OU8 sod gas surveys. 

Coupled wth dspemon models to support order-of-magmtude nsk assessments, they can be used 
to de t e rne  VOCs should it be deemed necessary. 

1.6.6 Ecology 

A vanety of plant Me 1s found wthm RFP. The dormnant vegetabon found on the western 
porbon of the site 1s bturbed rmxed p m e ,  a m l x w  of both short and mid-length grasses. 

The eastern portion of RFP 1s generally hlghly drsturbed through overgrazing, and short grasses 

are dommnt. Sedges (&rex nebrashis) and rushes (Juncus urcticus) are found 111 stream 

floodplains and wet valley-bottoms. Cottonwoods (Pop~lus sargentii) and cattails (Oph 
w o k )  h e  many npamn areas. 

Smce acqwbon of the buffer-zone property, vegetative recovery has occurred, as ewdenced by 

the presence of <fistutbance-semtwe spews such as big bluestem (Andropgon gerardii) and 
stdeoats grama (Bouteloua cumpendula). One vegetative specles, Ute Ladud-tresses (Sp~ranthc~ 

diluvralts), has been idenhfied as a threatened specres on the Threatened and Endangered Species 
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ht. The habitat of this plant species has been idenflied m npanan areas of Colorado, 
speafhlly 111 npanan meadows m the City of Boulder (Boulder County) and along Clear Creek 
111 Jefferson County. RFP IS located on a flat that dmdes two dramages tnbutary to Boulder 
County and Clear Creek, although the plant has not been identified m these dramages to date. 

No vegetatwe stresses ambutable to hazardous waste contamlnarron have been identtfted. 

Ammal populat~ons wthm RFP are representatwe of western p m e  reg~ons. The presence of 

a c h - l t n k  fence smoundmg the productlon area effectlvely huts the Occurrence of the most 
common large mammal, the mule deer (Odocozleus hemonus), to the buffer zone. The 
permanent populatlon of Oabcorleus hemonus 1s estunated to be 100 to 125. There me a number 
of small camvores, such as the coyotes (CMIS lattmrs), red fox (Vulpesfulva), stnped skunk 
(Mephrtrs), and the long-tarled weasel (Mustela frenota). Small herbivores are common 
throughout the plant complex and buffer zone, mcludmg the pocket gopher (Thomomys sp.), 

whte-tarled jackrabbit (Lepus townsendii), and the meadow vole (Microtus pennsylvanrcw) 
@OE, 1980). 

0 

Commonly observed buds mclude homed larks (Eremophrla dpestrrs), western meadowlarks 
(Sturnella negkcta), m o m g  doves (zenardura macrouru), vesper sparrows (Pooectes 

grammeus), western lungbvds (Tyrunnus vocrferm), black-bfled magpies (Pica), American 

robins (Turdus mgratorzus), and yellow warblers (Dendrorca magnolia) Mallards (Anas 

platyrhynochos) and other ducks (Anas sp.) often nest and rear young on several of the ponds. 
Krlldeer (Chrudrzus vocrfenrs) and red-mged black buds (Agebur phocnrceus) are found m 
areas adjacent to the ponds. Birds of prey commonly seen in the area mclude marsh hawks 
(Circus cyaneus), red-tailed hawks (Buteo jamarcensis), fermgmous hawks (Buteo regalis), rough- 

legged hawks (Buteo lagopus), and great horned owls (Bubo virguuanus) DOE, 1980). 

Rattlesnakes (Crotalus sp.) and bull snakes (Pitwphzs melmroleucus) are the most frequently 

appeamg rephles. Eastem yellow-belhed racers (Coluber cunstr+ctorfWiveentrcS) have also been 
/ 
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seen. The eastern short-homed hzard (Phrynosomu dougkzssz brevzrostre) has been reported on 
the site, but these and other bards are not commonly seen. The western pamted turtle 
(Chrysemys prcta) and the western p lam garter snake (Thamnophzs radur) are found m and 
around many of the ponds (DOE, 1980). 

Sectlon 9 d.wusses m further d e w  the nature and extent of threatened and endangered speaes 
m and around RFP This sectlon also prolndes a matrix wth adhuonal mformatlon regardmg 
threatened and endangered speaes. 

1.6.7 Surface Water Hydrology 

Three Streams - Rock Creek, Woman Creek, and Walnut Creek - drain the RFP area and flow 
generally from west to east (Figure 1-13). Rock Creek, an mtemttent stream, drams an area of 
the RFP buffer zone generally to the northwest of the RFP CA, flowmg mto Coal Creek offate 

to the north. Coal Creek IS located west and north of RFP and IS jOmed by Rock Creek northeast 
of RFP. Coal Creek flows mto Boulder Creek, then St. V m  Creek, and eventually the South 
Platte Rmer No runoff from the RFP CA dram mto Rock Creek therefore, Rock Creek IS not 
unpacted by the RFP act~wbes. 

Woman Creek, a peremal stream, ongmates to the west of RFP, drauts the southern buffer zone 
area, and flows eastward mto Pond C-1. The outflow from Pond C-1 flows offate to the east 

111 Woman Creek. The South Interceptor Ditch (SID), located between the RFP CA and Woman 

Creek, collects runoff from the southern part of RFP and dwerts t h ~ ~  to Pond C-2. Waters from 
Pond C-2 axe pumped, treated, and dwharged mu, Walnut Creek downstream of the eastern RFP 
boundary. Most of the remafning surface-water runoff in the Woman Creek dramage is outside 
of the SID. Dramage flows mto Pond C-1 and then offsite to the east and in part mto Mower 
Reservov and pnmanly into Standley Lake. 
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Walnut Creek IS formed by the combmed flows from north Walnut Creek and South Walnut 
Creek, whlch dram the central and northern areas of RFP, respectwely, along wtth an unnamed 
tnbutary dramng a northern part of the RFP area. These three trrbutanes jom 111 the buffer zone, 

and Walnut Creek flows towards the Great Western Reservou to the east. However, Walnut 
Creek flows generally are dwerted around Great Western Reservou mto Big Dry Creek through 

the Broomfield Diversion Ditch. 

Figure 1-14 provides an overall schematx diagram of the RFP site area surface-water drainage 
system wtth the boundary of OU8 mkated. Tlus Plant-site map mdxates the layout of the 
drfferent major dramageways and shows the locatton of the OU8 boundary m relatron to these 
surface-water dramage systems. 

@ Eight dtches convey water throughout the general RFP amx South Boulder Diversion Canal, 
Last Chance Ditch, Upper Church Btcb,  McKay Ditch Bypass, Smart htch,  Smart 2 Dtch, 

Mower Ditch, and Klnnear Ditch. The Upper Church Drtch, McKay Drtch Bypass, Kinnear 

Chtch, and Last Chance Ditch a l l  &vert water from Coal Creek to the easc the Smart Ditch 
dwerts water from Rocky Flats Lake to the east, and the Smart 2 Dtch averts water from the 

Smart Ditch to a Woman Creek tnbutary. The Mower n t c h  Qverts water &om Woman Creek 
mto Mower Reservoir. The South Boulder Diverslon Canal is located west of RFP and is unlined 

m the wcmty of the RFP, except for a cement-hed 100-meter aqueduct that crosses the Woman 

Creek dratnage. Other htches around RFP are d m e d  and tend to lose water through seepage 
mto the underlymg subsurface materials. 

In additton to the ditches described above, other surface-water management controls also are 111 

operaoon at RFP. The West Interceptor Canal dmerts runoff from the headwaters of North 
Walnut Creek wa the McKay Ditch Bypass to Walnut Creek west of Inchma Street. In adatlon 
to ditches and canals, a senes of detemon ponds have been constructed to control the release of 
RFP dwharges and to collect surface runoff. 
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The surface-water dramage areas from OU8 were analyzed w g  the mformmon presented by 
Lee Wan and Associates (LWA) (1987), EG&G (19921), and EG&G (1991d, 1991f). For the 
purposes of thu analysrs, the outer boundary of OU8 (EG&G, 1991e) was superimposed over the 
dramage-basm map (Figure 1-15) to assess whch dramage areas are located wholly or partly 
wthm the OU, and to show locaked dramage paths From ths analys~~, flow paths of the 
runoff leamg the OU were tracked through Qtches, swales, culverts, storm sewer systems, and 
ponds to evaluate what areas located outs& the OU8 boundary are receiung runoff ortgtaating 

from wthm the OU8 boundary 

The major dramage basm that receive runoff from OU8 are as follows. 

1) North Walnut Creek, and 

2) south walnut creek. 

The MSSs located wthm each dramage basm have been kited on Table 1.6 and shown on Figure 
1-15. 

The North Walnut Creek basm collects dnunage from the northern part of the RFP CA, mcludmg 

approxmately 71 acres located w h  the OU8 boundary Runoff m the upper part normally 
bypasses Ponds A-1 and A-2 and IS collected m Pond A-3. Figure 1-16 prowdes a schemanc 
dragram of suTfBce-water cfivemon srructllres at the A-senes and B-senes ponds Water may be 
averted to Ponds A-1 and A-2, whlch 8fe used exclwvely for spill control (EG&G, 1991d) 
Pond A 4  IS the termmal pond on North Walnut Creek and receives water released from Pond 
A-3 (EG&G, 19910, Water from Pond A 4  IS dwharged to North Walnut Creek m accordance 

wth the Nahonal Pollutant Dwharge Elimination System (NPDES) permit for the Sewage 
Treatment Plant, the Federal Faahtres Compliance A p m e n t  (FFCA), and the Agreement m 
m a p l e  (AIP) (EG&G, 1991f). North Walnut Creek 1s a pe~nntal stream, whereas the tributary 
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that cames the runoff from OU8 to North Walnut Creek IS an mtemttent stream, wth flow 
occumng pnmanly after preapitanon and snowmelt events. 

I 

The effects of OU8 on surface water and sedments cannot be W y  separated from the effects 
of MSSs m other OUs. The surface-water runoff leavmg OU8 flows north to North Walnut 
Creek Upon reachmg North Walnut Creek, the runoff enters OU6 whch encompasses the A- 
sew ponds. Other OUs havmg IHSSs also located \IVlthm the OU8 boundary are OU4.0U6, 

OU9,0U10,OU13,0U14, and OU16. Table 1.7 prowdes a b h n g  of each operable u t  and 
the associated IHSSs whch are located wthm the boundary of OU8 (DOE, 1991) The OU8 

IHSSs whch are located wthm the North Walnut Creek dramage basm am hted along wth the 
type of conulminant reportedly released and which momtonng utes am located nearest upstream 

I 

aad downstream of that MSS. The surface water and sedrment samphg sites are shown on 
@ figure 1-17 

South Walnut Creek begm on Rocky Flats property and receives runoff from the site, mcluhg  
approximately 78 acres located wthm the OU8 boundary. This basm can be further diwded mto 
upper South Walnut Creek and lower South Walnut Creek drauJage bas- (LWA, 1987) (Figure 

1-15) Lower South Walnut Creek IS an m m t t e n t  stream and upper South Walnut Creek IS 

a perenntal stream. 

The upper South Walnut Creek dramage basrn recaves stom runoff from approxmately 69 acres 

wthm OU8. T ~ I S  runoff flows through a storm sewer system and IS dmharged mto a "natural" 
dramageway of South Walnut Creek near the southeast comr of the Protected Area (PA). Thrs 
dramageway flows mto a stom sewer system wbch discharges on the east side of the PA Area 
back mto the natural channel. This channel then drams east to a culvert system under the 
Northeast Permeter Road and mto a drverslon structure located just upsteam from Pond B-1 

(Figure 1-16). This runoff is normally hverted around Ponds B-1, B-2, and B-3 through a 
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bypass h e  to Ponds B-4, although it may be Qverted mto Pond B-1 Figure 1-16) Pond B-4 
has h i t e d  storage capaaty and generally passes water dmctly to Pond B-5 (EG&G, 19910. 

mtoncally, ponds B-1 and B-2 have beem used as spdl-conaol ponds to receive potenrially 
contammated surface water from the South Walnut Creek basm (EGBrG, 1991d). The goal 1s to 

keep water levels m Pond B-1 and B-2 low m order to m a m m  capaaty for spd conml and 
dam safety. Pond B-3 collects effluent dwharged mi a pipehe from the sewage treatment 

plant. Water ~tl Pond B-3 1s dwharged m accordance wth proasions of the RFP WDES pemt 

to Pond B-4 and thence to Pond B-5 

Pond B-5 u the termmil pond on South Walnut Creek. h o r  to 1989, wakr from Pond B-5 was 

dwharged through a valve dvectly mto South Walnut Creek. From early 1989 untd late 1990, 
the water was treated pnor to dwharge. Begmmg m late 1990, excess water m Pond B-5 has 
been transferred by a pipelme to Pond A-4, where it may be treated if necessaq and dsharged 

to Walnut Creek accordrng to the NPDES permit, the FFCA, and the AIP (EGBtG, 19910. 

The surface-water runoff leavmg OUS flows east mto OU6, whtch encompasses the B-senes 

ponds located along South Walnut Creek (Figure 1-16) The OU8 MSSs whtch are located 
wthm the upper South Walnut Creek sub-basm are hted  m Table 1.8 along wth the type of 
contamrnant reportedly released and whtch momtonng srtes are located nearest upstream and 
downstream. The surface water and sedment samplmg sites are shown on Figwe 1-17. 

The lower South Walnut Creek dratnage basm receives storm runoff from appmxunately 9 acres 

wthm OU8. The pnmary drarnage structure of thrs dratnage basm 1s the manmade dratnage 

Qtch along the south side of Central Avenue. Runoff from tbrs basm s conveyed to a &vmon  

structure located on the west slde of the Northeast Permeter Road. This runoff can be Qverted 
north to the Upper South Walnut Creek dramage subsystem or east to south Walnut Creek 
between Ponds B-4 and B-5 (Figwe 1-16) 0 
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16.8 Sods 

At OU8 three sod mts and thev dstnbutton have been described by the Sod Consemahon 

Semce (SCS) and an? shown on Figure 1-18 (SCS, 1983). The sods consst of the Flatmn 
~ 

I sems, located on Rocky Flats Allumum, Nederland serres, commonly located on the upper slopes 
flanlung Rocky Flats Alluvium; and Denver-Kutcb-Mdway senes, located on slopes flanlclng the 

previous sods The domrnant sod rn the OU8 area IS the Flawon senes These sods are very 

cobbly sandy 10- that exbbit a slow mfiitratton rate and are typ~ally located on slopes of 0 

to 3 percent. The next most abundant sod m the ma IS the Denver-Kutch-Mdway senes whch 

IS restricted to the northern area and the southeastern porhon of OU8 These sods are clay 

loams. They e ~ b i t  a slow lnfiitratton rate and develop on claystones where slopes are 9 to 25 

percent b t e d  occurrences of Nederbd serres sods are present m the northwestern corner and 

the southeastern comer of OUS. The Nederland sods developed adjacent to the Flatiron series 

along the penphery of the Rocky Flats Allumum where slopes are 15 to 50 percent. The 

Nederbd sods exhrbit a moderate mtlltrattton rate. At the RFP, all three sods are partly 

obscured by fill matem&, gravel, or bwldmgs and other stntctures No sods are dstmgutshed 

m the core data gwen m Appendu C-7 

, 

0 

1 6.9 Quaternary Geology 

The RFP IS located on gravelly alluvium that covers an eastward slojnng pediment shown on 
Figure 1-19. The surficd depoats covenng the pedunent m the m e a t e  v i a t y  of the RFP 
compme the Rocky Flats Alluvium. The alluwum IS Quatenrary m age and was deposited as 

a broad, flat, eastward-slopmg allulnal fan wth its apex near the mouth of Coal creek Canyon, 

three mdes west of the RFP. Lithologully, the alluwum IS composed of poorly-to moderately- 

sorted, poorly-stratified cobbles, gravel, sand, silt, and clay. The coarse clasac matesrals we= 

denved primarily from Front Range provenance areas whch are composed of Precambrian 
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The Rocky Flats Alluvium underhes nearly all bwldmg structures at the RFP, prowded it has not 
been removed and replaced wth m a d  fill matenals. Withm the RFP, thtckness of the 

alluwum ranges up to 100 feet or s absent where it has been removed by eroaon and 
downcuthng of Walnut Creek and Woman Creeks. From west to east across the alluwal fan 

approxunately 3 4  mtles, where the RFP is stuated, the deposrttonal surface deches 
appromately 300 feet m elevaon, a slope of 88 feet per mde. 

Based upon mappmg compded by Hurr (1976) and EG&G (1992f). nearly all of the CA at the 
RFP s undetlatn by Rocky Flats Allumum These sedments are covemd by thm sods, 

colluwum, artrficlal fill matemls, and RFP structures In thu area, the thickness of the Rocky 

Flats Alluwum ranges from shghtly more than 50 feet to less than 10 feet. Appenduc C-7 lists 
the thuAcness of Rocky Flats Alluvium as mtersected 111 core wthm and rmme&ately-adjacent to 

ous. 

Geologc matenals natlve to the site (Rocky Flats Alluwum) and mported materials have been 
used as fill at the RFP for road grade and berm construchon, recontoumg penpheral to 
structures, local valley fa, frll of topographxc lows, and for COllstNChOn of surface 

unpoundments Md fill thtckmesses are descllbed from dnll intercepts and are tabulated 111 

Appendu. C-7. Crushed rock has been used for landscapmg and levellmg at the site Throughout 

most of the OU8 area, the land surface 1s covered wth pavement and mported gravel, m addmon 
to buddmgs and disnubed ground. 

Locally, colluwal deposits are present on steeper slopes flanlung stream dnunages that extend 
across the RFP. These deposits ate derived from Rocky Flats Alluwum and that of bedrock, the 

Arapahoe Formahon. Throughout the steeper slopes and valleys at the RFP, most bedrock 1s 
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concealed beneath sod-draped colluvial matemd. Occurrence of these matenals IS IImited by 
plant-site buddmgs and pavement, but exlsts m the southeastem comer of the OU8 as shown on 
Figure 1-20. Thickness and occumnce of collu~um IS identrfed III the core mtercept data 
f m h e d  m Appendur C-7. Colluvium from drrll core samples c o n m g  conshtuents of 
alluvium may be Micult to dstmgursh from the Quaternary age Rocky Flats Alluvium. 

Along the bottoms of the stream valleys, Quaternary age, valley-fd alluvium IS depotated and 

embits muor hear wetlands on these alluvial matenah (EG&G, 199Oa). 

It IS suggested that the top of the bedrock surface reflects the remnauts of the pre-Wlsconsm age 
pedunent as well as the effects of Recent stream mcmment (Figure 1-21) (EGM, 1Wlh). This 

figure shows the configurahon of the pre-Wmnsm age surface as based upon site borehole 
htholog~c logs and it also depicts the pedment areas lost by subsequent erosion of present-day 
stxeams Recent headward emmon has removed Rocky Flats Alluvlum along the dramages of 
North Walnut, South Walnut, and Woman Creeks. Consequently the underlymg bedrock IS 

locally exposed m the central and northem dramages (EG&G, 1992f and Rockwell, 1988). 

Contamed locally wthtn the underlymg bedrock 1s the Cretaceous Arapahoe Formahon No. 1 
Sandstone. Ths sandstone, covered by Quaternary Colluvium and older Quaternary Rociry Flats 
AUuvlum, subcrops or may be partly eroded by South Walnut Creek M the southeast part of 

OU8. 

1.6 10 Cretaceous Geology 

Thtn soils, colluvium, and extensive alluvlum obscure much of the surFid (bedrock) geology 
at the RFP. At the RFP, core drihng and loggmg have been used extemvely to c m -  the 

subsurface. The geologml descnphon of OU8 area was dmved mamly from the Geolo@d 
Charactenzat~on Report (EG&G, 1991h) and logs of boreholes and wells. Other useful ~fmnces 
mclude these geologx maps Plate 1 (Hun, 1976); Plate E-6 (RockweIl, 1988); and P W  1 

1-26 



ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OU8 01 
Phase I RFYRI Work Plan Se&cm No 
OperableUmtNo 8 page 
700 Area EffaChVe h t e  1. l W  

(EG&G, 19920 The sWicud geology for the RFP and vicmty 1s shown on Figure 1-19 The 
surfklal geology for OU8 speafkally 1s shown on Figure 1-20, mcludmg well and borehole 
locabons Data for selected wells and borehole logs withm and mme&ately adjacent to OU8 8 ~ e  

given m Appendm C-7 Hydrogeolo@c data presented for these 75 wells and 18 boreholes 

mcludes locabon, type and bckness of surficlal matenah, elevmon to the top of bedrock, its 

hthology, and screened mterval of wells. Well complebon, hydrologx, and geologs mfonnabon 
for these wells and boreholes are conutlned rn Appench C-8 and Appendtx D 

Figure 1-22 1s a generalmd strahgraphc sechon showmg bedrock mts exposed near the east 
edge of the Front Range m the Golden-Momson area, a few d e s  south of the RFP. Figure 1-23 
1s a generalmd strahgraphc secbon of the youngest mts at the RFP. These muts &p generally 

eastward, as shown m Figure 1-19, and are locally exposed at the surface and occur thoughout 
the subsurface beneath the RFP. 

The upper Cretaceous rocks, whch unconformably underhe the surficial materral at the RFP, 

consst dormnantly of claystones and sdty claystones with subordmate sandstones. Accordmg to 
the Geologic charactemabon Report for RFP (EG&G, lWlh), the youngest Cretaceous unit, the 

Arapahoe Formabon, 1s 150 feet h c k  beneath the central porhon of the RFP. The uppermost 
sandstone m t  of the Arapahoe Formmon 1s there refemd to as the No. 1 Sandstone. However, 

a fd report resultrng from recent field mappmg evaluabons depicts the overall Arapahoe 
Fonnatlon as less than 50 feet h c k  m the central porhon of the RFP area @G&G, 19920. 

Attempts to resolve this controversy are m pm5ss ;  however m either case, the shallow 

Arapahoe Fommon sandstone beneath the p r e - W ~ c o m  age unconfomty IS of concern as a 

potentml contammt pathway. 

Most of the Cretaceous age Arapahoe and mmedrately-underlymg older sandstones are very fine 
to me&- gratned, poorly to moderately sorted, subangular to subrounded, sdty, and clayey. 
Some coarse-wed conglomerahc sandstone have been idenMied m the No. 1 Sandstone. 
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Generally, all upper Cretaceous sandstones are laterally dlsconmuous and have lenhcular 
geometnes The Arapahoe Formahon No 1 Sandstone has been interpreted as a meandemg 

I 

I 
I channel, point bar, and overbank deposlt @G&G, 1991h). 

The Laramie Formatron conformably underhes the Arapahoe and IS approximately 800 feet ack 
at the RFP (Werner, 1973). At present, these formahon contacts are not clearly defined on ate 
or m drill core. The Lararme Formatron IS &Wed into two mtervals. a lower m t  (about 300 
feet hck)  of sandstone, dtstone, and claystone wth coal layers; and an upper claystone m t  
(Werner, 1973 and EG&G, 1991g) The sandstones are fine to coarse grarned, poorly sorted, 
subangular, and dty. The upper mtervd IS about 500 feet ack at the RFP, CoIlSlstrng of hght 

I 
I 

I 

to me&um gray kaohtrc claystones wth some dark grey to black carbonaceous claystones 

(EG&G, 1991h) The Lararme Formahon IS mterpreted as h a n g  been depoated in a coastal or 
tmmtrona~ m m e  enmnment. 

There are 13 wells and boreholes mttm and unmedmtely adjacent to OU8 whxh have debmated 

the No. 1 Sandstone subcroppmg at the Arapahoe Formabon - Rocky Flats Allunum 

unconformity. Lstmgs of the hthologes whch occurred m these wells IS presented in Appendtx 
C-7. In general, the No 1 Sandstone 1s very fine gmned to fme gmned, well sorted, sub- 
angular to subrounded, moderately frrable, hghly weathered, and heavdy mn starned The 

thickness of subcropping sandstone umts ranges from 0.5 feet in well 2086 to greater than 11.5 
feet in well 3186. Usually, the sandstone mt IS underlam and flanked by finer mts such as 

sdtstone or claystone. The No. 1 Sandstone 1s potentdly the most Slgntficant hydrogeolosc 
pathway m the bedrock for contamtnant mgrahon where it IS m hydraultc commmmon with 

the water table aqufer at the RFP. 

F m g  upward CWJC sequences m&cate a deaease of sedment transport energy relatwe to 

fluvlal transport energy genehcally associated wth underlymg, adjacent layers. These htholog~c 
charactenstrcs may be used to suggest fluvlal channel (sandstone) proxumty beneath a borehole 
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parhaUy penetratmg the enhre clashc sequence Both mterpretahons also observe that the No. 
1 Sandstone consxsts of more than one fintng upward sequence The Geologcal Charactemahon 
Report states that a m m u m  of three f h n g  upward sequences are recognuzed where penetrahOn 
of the No 1 Sandstone IS complete. Finrng upward sequences and presence of the No 1 
Sandstone for wells wth subcroppmg sandstone u ~ t s  are luted m Appendtx C-9 The hthologx 
analym has been mterpreted and results m two separate flumil deposlclonal models. 

Figures 1-24 and 1-25 are umpach maps based on the Geologx charactemahon Report, whch 
presents two mterpretahons for the No 1 Sandstone rn the OU8 area These maps are bghly 
mterp!emve because subsurface control IS b t e d .  Interpremon 1 suggests a mgle, contmuous 
north-south meandemg channel system. Channel and pomt bar depoats are both recogntzed 
(Figure 1-24); however, channel-fill deposits are dommant. Interpretahon 2 (Figure 1-25) depcts 
an east-northeast trendmg channel system containing laterally mgrated channel and point bar 
&posits. 

Figures 1-26 through 1-30 present five geological cross sect~ons beneath OU8. Sectlorn A-A’ 

and B-B’ are generally onented west to east whde SeChOI1s C-C’, D-D’, and E-E are onented 
north to south across the area of OU8 In order to graphcally dsplay subsurface geologx and 
hydrologtc data prevtously collected at wells along these W s  of sectton, the v e r h d  scale has 
been exaggerated as macated. Accordmgly, the surfaces mtersected, such as topography, water 
tabks, bedrack unconformity, and formation boundatres, are proporhonateily m c h d  greater than 

actual slopes mterpolated to the next adjacent well provtdmg correlahve con&uons. Along the 

ground surface profile of each sechon, the scaled posltron of each IHSS mtersected or m close 
proxmuty to the sechon IS also macated, as are mtersechons or hes to other cross echorn. Well 

screen mtervals and the extremes of water level over a one-year p o d  are also macated. Closed 
mangle symbols mdicate the measured water level poahon extmmes for the uppernost 
hydrostrahgraphc u t  (HSU) (the uppermost HSU 1s referred to as HSU1) whch rncludes the 
alluwum and the hydrologically connected No. 1 Sandstone of the Arapahoe Formation. Open 
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Interpretahon 1 for Arapahoe Formahon No. 1 Sandstone beneath OU8 IS the presence of three 
segments of a smgle, meandemg subsurface channel crossmg beneath OU8 as prewously 
-bed Cross Sechons A-A’, B-B’, D-D’, and E-E* @ i p s  1-26.1-27,l-29, and 1-30) show 
an ideahed conceptual model for thu mterpretahon Cross -on B-B’ shows three 

mtersechons wth a mgle channel meander. The sandstone IS depicted as subcmppmg m the 
central channel, but the lateral extent of the eastern channel and the lateral and vemcal extent 
of the western channels are not clearly defined. The hckest No. 1 Sandstone mterval(21 feet) 

was mtersected m well E09189 as shown m Cross -oris A-A’ and D-D’. If Interpretahon 
1 IS accurate!, groundwater flow confined by flanLtng claystones would occur parallel to the 
sandstone channel 8x1s. m a north-south duechon as shown m F i p  1-24. 

I 

8 
Interpretahon 2 for Arapahoe Formahon No. 1 Sandstone beneath OU8 suggests the presence of 
two sandstone channels m the southeastern and northwestern porhons of OU8. The thrckest No 

1 Sandstone wt, found m well €909189, IS m the northern sandstone channel Other signrficant 

occurrences of the subcroppmg No. 1 Sandstone are mbcated at well E09389 located m the 
northern channel and at wells BH31-87, BH32-87, and BH34-87, whch are located m the 
southern channel and the southeast porhon of OU8 Cross sec~ons A-A’, B-B’, D-D’, and E-E* 
show an mterpretahon of these two sandstone channels. If Interpretahon 2 IS accurate, 

groundwater flow, confined by flanlang claystones, would be eastward m sandstone channel 
trends as shown m Figure 1-25. 

Under thu Work Plan, the RI unplementahon wthm OU8 WIU entad adhhonal subsurface 

htholopc charactenzahon concurrent wth well Installahon. Samples of cored materials wdl be 

evaluated to support or refute Interpretahon 1 or 2. Ongomg subsurface mveshgmons peripheral 
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1.6.11 Structural Geology 

Structurally, the RFP 1s on the western flank of the Denver Basm, approxmately four d e s  east 
of steeply &ppmg strata on the east flank of the Front Range up& The gene-d west to east 

geologc strucm beneath the RFP 1s shown on Figure 1-31. The most promment f e m  1s a 
monocW fold whtch sttrkes appromately north-south. Bedrock &ps steeply eastward m the 
western porhon of the RFF, as reflected by the 50 d e p e  chp of the Fox Hills sandstone and 
Laramie claystone. Beneath the CA, the bedrock flattens to a &p of no more than 1 to 2 degrees. , 

0 1.6.12 Hydrogeology 

The RFP 1s sltuated m a resonal groundwater recharge area. The groundwater system 1s 

dynmc,  that a, rapid changes m water table elevmons occur m response to short-term or 
rnadent preapitahon events and vammons m recharge. Generally water levels are htghest m 
spang and early summer and lowest d m g  the mter months. 

Charactemahon of the groundwater flow regme 111 OU8 1s based on bomg logs, water level 
measurements, and well completron data fkom piezometers and momtomg wells. There are 54 
wells and piezometers wthm the boundary of OU8 (Appenh C-9). Water levels are measured 
monthly m piezometers; water levels are measured monthly and groundwater samples are 

collected quarterly m groundwater momtomg wells. All of the wells and piezometers am either 
RCRA Regulatory wells or Non-Regulatory Charactemon wells wrth the excephon of well 
4386, whtch 1s a CERCLA Chmammahon well (EG&G, 1991~). 
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1.6 12 1 Hydrostrat~graphc Umts 

HydrostratIgraphc wts that e m t  m the strata beneath the Rocky Flats site m the surfid 

m a t e d  and the underlymg Cretaceous bedrock are shown m Figure 1-31. The uppermost 
hydrostratIgraphc ut, HSU1.u a water table aqufer whrch occurs pnmarrty m unconsohdated 
sunciclal material. These materials mclude the Rocky Flats Allumum, present on broad 
topographtc htghs; collumum along valley slopes; and the valley fill allumum p m n t  m modem 
stream draurages. Generally, groundwater w h  the water table aqufer flows to the east along 
the contact of the s d d  m a t e d  wth the Arapahoe Fomahon claystones. The claystones 
effectwely constnun much of the flow wthm the water table aqufer to the surfid mated 

above the bedrock unconfomty. Interpremon of borehole logs mdIcates that locally a hydrasc 
connecuon exists between the Arapahoe Formahon No. 1 Sandstone and the surfid materrals 
(Appenduc C-7), so that w h  h i t e d  areas the sandstones m part of HSU1. 0 
The Arapahoe Formation No. 1 Sandstone occuts locally wthm HSUl m some areas of OU8 

where it crops out or duectly underhes the surfid material, and emts m hydrauhc cornemon 
wth these surfid matends (Figures 1-24, 1-25, 1-32, and 1-33). Generally, the groundwater 
flows wthm the water-beanng matenah and along the contact of the claystones and dty 
claystones of the Atapahoe Fo-on from west to east, wth m o r  dIvesslons along dramages 

and off paleotoposraphtc hghs (pre-Wsconsm erosional surfaces). 

In the western part of the RFP where the thickness of the surfhxal materral 1s greatest, the depth 
to the water table IS 50 to 70 feet below the surface. Although the water table depth IS vanable, 

it becomes shallower from west to east as the surficliil matenal thins. In the stream dmnages, 

seeps m common at the base of the Roclry Fiats AUuwum and where m&mdual Arapahoe 
Formahon sandstones are ewsed (EG&G, 1991h) HSUl water levels m OU8 are generally 
lower m wells where the syrfrclal matenal IS dvectly u n d e r h  by Arapahoe Fomahon sandstone 
(Figures 1-26 and 1-29) than m nearby wells where the surfid m a t e d  IS underh by 0 
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Arapahoe Formatlon claystone. HSUl water levels ranged from less than 2 feet to 22 feet below 
ground surface m Apnl, 1992, a month of b t o n c  hgh water levels at RFP The saturated 
thxkness may decrease d m g  the wrnter months and some wells are seasonally dry m the OU8 

I area (Appends (2-8, Figures 1-27 and 1-29) 
I 

Lower hydrostraclgraphx wts at the RFP mclude those sandstones strattgraphlcally below the 
surficlal m a t e d  whch exst under confined con&bons. me confinmg layers for the sandstones 
are claystones and silty claystones. Thexe are numerous bedrock momtomg wells m the OU8 
area. In places where the uppermost sandstone 1s separated h m  the surf id matenals by 
claystones and sllty claystones, it may e m t  as a confined aqder (Appenduc C-7) Water levels 
measured m bedrock wells m other areas of the RFP ndicate a strong downward gn&nt 

(EG&G, 1991h) Thrs 1s conformable wth the fact that the RFP site 1s on a topographc hgh 
and s wthm a regonal recharge area. 

The Laramre and Fox Hills aqufer crops out at the west end of the RFP and dips at 45 to 50 

degrees to the east. Gradually the dip decreases to less than two degrees beneath the central part 

of the €UT where the older Laramie and Fox f0RnahOnS are separated from the overlymg 
Arapahoe Fomahon (Hurr, 1976) (EG&G, 1991h). The claystone wthm the lower Arapahoe 

and upper Latarme Fonnahons are of low hydraulic conductmty and would tend to xetard 

downward groundwater movement to the Lamrue and Fox Hills aqufer. 

1.6.12.2 Recharge and Drscharge 

Groundwater recharge occurs as mfiiltmon of preapitabon to confined aquifers where bedrock 

crops out m the western portlon of the RlT along the west lunb of the monoclml fold, and also 

to the unconfined saturated zone through unconsohdated surfid matends and mto subcroppurg 

permeable bedrock throughout the RFP area (Figure 1-19) Recharge also occm as a result of 

mfrlmon of surface water from streams, ditches, and ponds. At the local level, there are areas a 
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of dmharge as well as recharge. Baseflow of some of the peremal streams 1s sustamed by 
runoff (dramage) or groundwater drscharge Surface water runoff and groundwater mgratmg via 
buldmg footmg dram or withm the surfid mate- and underlymg permeable bedrock 

(Arapahoe FormaQon sandstones) dmharge at dram outfalls or seeps along slde slopes m the 
valleys and become surface water or evaporates. 

Witlun OU8, there are areas of recharge and dsharge. As a result of extemve pawng and 

buldmg consrruchon at OU8, it 1s estunated that less than 40 percent of the natural surface 

materials are exposed b t l y  to madent preapiwon. The majollty of the pxeCIpitahOn runoff 
1s dwerted to trenches, culverts, and stormwater drams to be conveyed to two surface dramages. 

One unnamed surface dramage wthm the northwestern pornon of OU8 (Figure 1-14) recaves 
baseflow contnbution from groundwater dscharge most of the year, as endenced by marshes 

along its extent. n e  other dramage 1s south walnut an mtemittent stream, g m g  
d m g  bgh preapmon m spnng and early summer, while losmg d m g  the low preaptamn 
of late suxnmer and faU Recharge to the groundwater system also occurs as a result of 
groundwater flow from upgrahent areas west of OU8 and posslbly as seepage from ponds and 
&tches m the area 

a 

1.6.12.3 Hydraulic Conduchvaes 

No conclusive data are a v a b l e  for the recent alluwal and colluwal depoats. An aqufer test 
conducted near Woman Creek m OU1 mhcates a relatwely high hydraulic condmwty of 1.8 

x lo2 centmeters per second (cm/sec) for the Valley Fill Allumum (Doty & Assoctates, 1992b). 

Aqwfer tests performed recently u1 the OU2 m a  prow& values of hydraulic conduchwty for 
the Rocky Flats Alluwum and the Arapahoe No 1 Formahon Sandstone (EG&G, 1992h). 

Pumpmg tests at two ates m the Rocky Flats Alluwum yielded values of 55 x 10' to 1.4 x lo4 
d s e c  and 7.1 x la' to 3.1 x lo3 cdsec. A p u m p g  test conducted m sandstones and silty 

sandstones of the Arapahoe No. 1 Formahon Sandstone yelded values of 4.1 x la' to 4.6 x lo4 '0 '. 

1-34 
R r l  

xkumba 1.1992 



a 

a 

ENVIRONMENTAL RESTORATION PROGRAM Manual 2110O-WP-OU8 01 
Phase I RFI/RI Work Plan 
OpCrpbleUmtNo 8 Page 
700 Area Effcchve Date 

S&on No 1 0, R e v X  0 

d s e c  wMe a slug test performed m clayey sandstones of the Arapahoe No. 1 Sandstone at 
another ate prowded a value of 4 88 x 106 cdsec  

Packer tests performed m 1986 and 1989 prowde adQtaonal eshmates of hydrauhc conductrvlty 
for the Rocky Flats Alluwum and the Arapahoe Formauon Sandstones (EG&G, 199lh). The 
Rocky Flats Alluwum of HSUl has a hydra& conductlwty of roughly 6 x 10 -’ cmlsec m Well 
B400189 This value IS comparable to the hydrauhc conductmy of 8 x lo’ d s e c  for the 
hghly-weathered and unconsohdated subcroppmg Arapahoe Sandstone No. 1 whch also forms 
a part of HSUl m Well 386. Both of these values are much greater than the hydrauhc 
conductwitxs of the Arapahoe claystones whch are approxlmately 1 x lo7 to 1 x log cm/sec 

for both weathered and unweathered claystone (EG&G, 1991d) On a regonal scale throughout 
the Denver basm, honzontal hydrauhc conductmhes calculated from aqwfer tests and laboratory 

measurements of the water-yeldmg matenals m the Arapahoe aquifer range from 7.1 x lO-’ to 
3.5 x lo3 cdsec (Robson, 1983) Sandstones strat~graphcally lower than the Arapahoe 

Formatton No. 1 Sandstone have hydrauhc conductwries of approxlmately 1 x lob cm/sec. This 
value IS mtermedmte to that of the hydrostratqpphc wts m the Rocky Flats Alluwum and 
weathered subcroppmg Arapahoe sandstones (1 x lo5 cm/sec) and the Arapahoe claystones (1 
x lo” to 1 x lo4 cm/sec) (EG&G, 1991c) Informahon on hydrauhc conduchvihes IS presented 
m Table 1-9. 

1.6 12 4 Water Level Maps 

Monthly water levels measured m OU8 wells and the smundmg m a  over the last 3 to 6 years 
mQcate that the overall saturated th~ckness of HSUl was greatest m Apnl1992 (Appenchces C-7 

and C-8). Figure 1-32 IS a hgh water level map of HSUl for water levels measured in April 

1992. This figure m&cates that the domurant duectton of groundwater flow IS to the east, wth 
major Qverslon of flow mto two dmnages, an unnamed surface dnunage m the northwestern 
porhon of OU8 and South Walnut Creek. 
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700 Area Effcctlve Date - 
The same water level data also mdxates that the saturated th~ckness of HSUl m OU8 was the 

least m January 1991 (Appendrx C-8) A low water level map of HSUl IS presented as Figm 
1-33 Overall the flow patterns are the same as that for the €ugh water levels However, a 

number of wells are dry xn the central area of OU8, a present-day topograj~hrc hrgh and also a 
paleotopographc high (Figure 1-21) Although the low water level map cannot Eflect localtzed 
patterns, groundwater flow IS expected to be patchy and governed by paleotopography on a much 
smaller scale. 
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TABLE 1.1 

Current and Projected Population in the 
Viclnity of the Rocky Flab Plant 

segment 
Sector B C D E F G H SUm 

Year: 1989 

1 0 0 0 0 0 0 0 0 

2 0 0 0 0 0 0 0 0 

3 5 13 0 0 0 17 0 35 

4 0 22 0 283 46 50 215 616 

5 300 - 13 - 25 3.671 - 477 - 578 2.355 7.419 

SUM 305 48 25 3,954 523 645 2,570 8,070 

Year: 2Ooo 

1 0 0 0 0 0 0 0 0 

2 0 0 0 0 0 0 0 0 

3 5 13 0 0 0 17 0 35 

4 0 214 7 472 96 50 630 1,469 

5 1.289 566 - 25 4.372 542 1.259 6.457 14.510 

SUM 1,294 793 32 4,844 638 1,326 7,087 16,014 

Year: 2010 

1 0 0 0 0 0 0 0 0 

2 0 0 0 0 0 0 0 0 

3 5 13 0 0 0 17 0 35 

4 0 389 14 644 142 50 1,007 2.26 

5 2.189 1.069 - 25 5.009 1.879 10.186 20.958 

SUM 2,194 1,471 39 5,653 743 1,946 11,193 23,239 - DOE (1991) 



Table 1.2 

Ambient Air Monitoring Detection Methods 

Parameter DeteChOn Methods 

Pmculate Matter less than 10 
mcrometers m dmmeter (PM-10) 

Weddmg PM-10 Sampler 

Total Suspended Pmculates (TSP) Reference Method &b-Volume) %Hour 
sampling (6th-daY) 

PhreIRPIIRlWakpLn 
q r n b l e U a t N o . 8  

pinl 
xboa&a 1.1992 
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la 1 Table 1.3 

Plutonium-239 and -240 Activity Conce!ntraIions in Olrsfte Ambat  Air at Wected 
Locations During 19w 

Number of Volurw 

Smm Analvses 

s-5 25 

S-6 26 

s-7 26 

S-8 26 

s-9 26 

S 4  1 

s-7 1 

S-8 1 _ _  
s-9 

gc looom?* 

33 1 

344 

328 

418 

376 

11 

12 

17 

12 

L 
OW 

O M 7  

0 045 

0 114 

0205 

NA’ 

NA 

NA 

NA 

1389 

0460 
1 171 

1% 

1179 

NA 

NA 

NA 

NA 

c, 
0389 

0 149 

0.515 

0 710 

0 641 

0 059 

0664 

2.m 
1.281 

Pelant 
of Dcc? 

(c 
0 357 

0 111 

0369 

0366 

0.286 

NA 

NA 

NA 

NA 

&LA 
1% 

0.75 

258 

3 55 

3.21 

0.30 

3.32 

10 65 
6 41 

C To obtrpn the propa amcmmm, m-y the nnmbtrs hsred in the fable by 1 x 1O” pWmL Fa 
e- the mt81 cmcammm au S-5 was 0.389 x lo1’ pChl  

d. To obtam the popa volume, multtply the numbas luted m the table by loo0 m’ Far exarmple, the IPT 
volume sampled at S-5 was 331,000 m’ 

A u & I R p Y R I W o r L h  
qarbleUmtN0.0  



Stahon 

s-1 
s-2 
s-3 
S 4  
S-5 
S-6 
s-7 
S-8 
s-9 
s-10 
s-11 
s-12 
S-13 
S-14 
s-15' 
S-16 
S-17 
S-18' 

- 

S-19 

s-21 
\. s-m 

S-22 
S-23 
S-24 
S-8B' 

ovaall 

Table 1.4 

Onsite Ambient Air Sampler Plutonium Concentrations (19903) 

Numba 
of Samdes 

21 
13 
16 
17 
24 
24 
24 
25 
24 
17 
17 
17 
17 
17 
15 
17 
17 
16 
17 
17 
17 
17 
16 
17 
13 

452 

OOOO 
0003 
OOOO 
0 001 
0004 
0 013 
0 010 
O M 4  
0 033 
0002 
OOOO 
00012 
0 001 
OOOO 
-0 001 
-0 001 
0005 
0 011 
0 010 
0004 
0004 
0 001 
0 001 
-0002 
0051 

-0002 

CmaumUm 

3 057 
O m  
0 010 
0 181 
0 453 
0482 
0670 
0 108 
0328 
0 016 
0008 
0023 
0008 
0006 
O M S  
0005 
0022 
0069 
0092 
0 033 
0 018 
0009 
0006 
0 010 
0256 

3 057 

C mean 

0948 
0.007 
0003 
0022 
0099 
0 127 
0 118 
0 061 
0 107 
0006 
0005 
0 013 
0004 
0002 
OOW 
0002 
0 011 
0 035 
0028 
0 016 
0009 
0004 
0003 
0002 
0 161 

0072 

- 
01192 
0007 
0 001 
0050 
0 123 
0 144 
0 180 
0 033 
0094 
0004 
0003 
O O M  
0003 
0002 
0.008 
OOOZ 
0005 
0020 
0023 
0008 
0005 
0002 
0002 
0003 
0123 

0070 

Pacent of D m  
(C 

4 740 
0 037 
0 014 
0 110 
0 4% 
0 637 
0.588 
03!5 
0535 
0028 
O M 4  
0063 
0 018 
0 011 
0 021 
0011 
0 053 
0 177 
0 142 
0080 
OW 
0020 
0 015 
0 012 
08tM 

0360 

Data prowdedin tbw table are based on m o u s  p o d s  of sampling 'Ihe locations not marked with 
an asterisk are caicul atedona 12-monthbas5s. 'Iheotherhcations ancal-using less thpn 12 
montbs of data due to mechamcal malfunctions, ~ m p k t e l a b o r a h o r y a ~ ~ I ~  or the hstahtion 
of a new sampler (S-8B) that has not been in service fix a compkre year. 

Isotope-spedfic analyses wae reported only for locations s-5 ulrcmgh s-9 befare 1990. 'Lhese &re 
samplers are the only onsite locations utcludedm the 5-year trcndipg portion ofthis repon 

The DOE Derived Concentration Guide @CG) for inhalation of class W plutonium by mmkmr of 
the plblic is 20 x 10" Pmwon mndards for members ofthe plblic are appkabk for 
offsite locations. All locations in this table are on RFP pmperty. DCGs forth public rrnpeslmoed 
here for compQljson plrposes only 

OpmbieUmtNa8 



Table 1.5 

Ambient Air Quality Data for Nonradioactive Particulates 

Total Susoended Particulates 

Total N u m h  of Samples' 56 0 
59 0 Total Number of Samples" 

Annual Geometric Mean' 31 4 
Annual Geometric Meanb 27.7 

Standard Deviation' 
Standard Deviationb 

20.3 
18.2 

Observed 24-Hour Maximum' 1344 
Observed 24-Hour Maximumb 119.0 

SecOndHighestMm' 74.0 
secondHighestMumb 69.0 

Lowest obsemd Val& 8.0 
Lowest observed valueb 2.9 

Reswab le Particulates IPM-101 

Total Number of SampW 
Total Number of Sampled 

AnmralArithmetCMean' 
Annual Arithmetic Meand 

Obgaved 2 4 H m  Maximum' 
Observed %Hour Maximumd 

a Primary ambient au TSP perticulate sampler; reporting unit. 

Primary ambient alr PM-10 sampler. 
b conocated dupltcate 1 s ~  samplet. 
c. 
d. CoIlocated duphcate PM-10 sampler 

45.0 
49 0 

9.8 
11.2 

26.0 
29.7 

19.0 
26.0 

' I  

oparbkUutNo.8 



Table 1.6 

Relationship of OUS lH!3Ss to Surface Water Drainage Basins 

I Drslnaee Bmn - IHSSS 

A. NorthwalnutCreek 118.1 
135 
137 
138 
139.1 (N & S) 
139.2 
144 
150.1 
150.2 

B. Upper South Walnut Creek 118.2 
123.1 
150.4 
150.7 

150.3 
150.6 
150.7 
150.8 
151 
163.1 
163.2 
172 
188 

172 
173 
184 

FiMl 
Dtcanba 1,1992 



Table 1.7 

RelattonsNp of Other OUs and nrsS’d) to OUS and 
Drainage Basins at Rocky Flats Plant, Colorado 

OU Number IHSS Number 

OU4 101 

0U62) 143 

OU9l’ 121 
1232 (1505) 
124 1-124 3 
125 
126 
127 
132 

147 1 
149 
159 
2 15 

146.1-146.6 

OUlO ‘ 0  

OU13 

OU14 

OU16 

175 
176 
206 
210 

117.1 
1172 
1 283) 
13’?) 
158 
171” 
186 
190 

156 13’ 
162 

1 85 
192 
194 
197 

DrainaPe B a n  

North Walnut Creek 

NorthwalnutCreek 

North Walnut Creek and lower South Walnut Creek 

North Walnut Creek 
North Walnut Creek 
North Walnut Creek 
NorthwalnutCreek 
NorthWalnutCreek 
Northwalnutcreek 

NortfiWalnutCreek 
North Walnut Creek and lower South Walnut Creek 
North Walnut Creek 

llpp3SOUthWalrmtcreek 

upgerswthwalnutcreek 
North Walnut Creek anduppa South Walnut Creek 
NorthWslmrcCreek 
uppa south Walnut Creek 

North Walnut Creekandupper South Walnut Creek 
UPpetSouthWalrmtCreek 
North Walnut Creek 
Northwalnutcreek 
North Walnut Creek and upper South Walnut Creek 
North Walnut Creek 
NorthWplrmtCreek 
upperSouthWalnutCreek 

North Walnut Creek 
North Walnut Creek and upper South Walnut cseek 

uppersouthWalnutCreek 
upper South Walnut Creek 
upper South Walnut Creek 
North Walnut creek andupper South Walnut Creek 

1) ~onofMssSrenedassignmeataspetCDHledterdatedApril21,1992 
2) LocateddownstreamofOU8 
3) Located wthm the area that drains onto OU8 Not located within the OUS boundary 
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TABLE 1-9 

HydrauUc Conductivities For Geologic Materials At RFP 

Hydrostrangraphic Unit Hydraulic conductrv~ty, k, cdsec 

I Recent and colluvial sedments Untested 
Valley Fill Alluvium 1.8 x lo-* @oty, 1992b) 

Rocky Flats Allumum of HSU 1 

Arapahoe claystone (fhkmg HSU 1 sandstones) 

Valley Fdl Allumum 

Arapahoe sandstone of HSU 1 (weathered, unconflwd) 
Arapahoe sandstone of HSU 1 (unweathered, confined) 

3 x lQ3 - 5 x lob (EGW, 1991k) 

4 x los - 2 x 10% 
2 x lob - 4 x 10% 

1 x 10-2 - 7 x 1 0 5  

1 x la7 - 1 x 10-0 (EGXWWC) 
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FIGURE 1-1 
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Figure 1 - 1  1 Plutonium 239,-240 Perimeter and Community 
Concentrations, 1986-1990 
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Figure 1-12 TSP Results, 1986-1990, and PM-10 Results, 1988-1990 
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(Drawmg RF-FS-21951, March 9, 1956), a tunnel connects Buildings 883 and 881, and a dram 

h e  on the west side of thls tunnel connects to the foundahon dram system for Buddmg 881. 
The north end of the d m  line was m ~ e c t e d  to a sump at the southwest comer of Buddmg 883 

untd 1984 when the sump was moved and the discharge from it was rerouted (Secbon 3.20) 
The Foundahon D m  Plan (Drawmg 25581-2, rev. December 9, 1975) does not show the dram 

along the tunnel. 

According to the Plot Plan (Drawmg 1-11609-81, rev. May 23, 1963), the foundahon dram 
outfalls at a concrete headwall on the hdlside south of the plant site This outfall, FD-881-1, 

was hstoncally sampled under the routmg samphg program untd 1991 The water is currently 
sampled approxlmately monthly as part of OU1 samphg The outfall is not sampled under the 

current program because the discharge is collected m a sump located at the outfall on the hdlside 

and the water is routed to the OU1 treatment system (Collecbon Gallery and Plpehe Plan, 
Drawing 38548-128, January 19, 1991, Cinllo 1993, Burmeister 1993) 

Based on the Storm and Sanitary Dmn drawing (Drawmg RF-81-100, rev. July 23, 1953), the 

underbuilding storm dmn system is composed of 8-, lo-, 12-, and 15-mch cast iron pipes 

Several 6-inch downspouts from building roof drams be in to the storm drams. The water 

discharges through a 15-mch vitnfied clay pipe storm dmn near the southeast comer of the 

buddlng and flows to a previously unnamed outfall on the hillside south of the plant The outfall 

supports a 1- wetland area with numerous c a W s  and has never been sampled To 

mamtam the wetland, the discharge from this system is not collected. However, some of the 

discharge flows down the hdlside and is collected m the french dmn system whch is treated by 

the OU1 treatment fachty (Burmeister 1993) The water source from thls system is mnwater 

collected on the roof of Buddmg 881, unless the cast iron pipes have detenorated smce they 

(wpf) h \~~ULts\ou8\ddhl-MZ OU 04/11/94 
DRMT 
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~ 

were mstalled m 1953. If the pipes have detenorated, groundwater may be mfiltrabng mto the 

system and dschargmg at the outfall 

The basement of Buddmg 881 has an extensive utdIty tunnel network (Drawing RF-81-100, rev. 

July 23, 1953) and a system of 4-mch cast uon pipes beneath the tunnel floors. The tunnels 

contam numerous floor dmns that are connected to the system. The cast iron pipes discharge 

to a sump (BS-881-2) in the boder room near the south end of the building 

Two sumps 111 Buildmg 881 have hstoncally been included m the samplmg program. BS-881-2, 

located in an elevator shall by the boder mom, was deleted from the samplmg program bemuse 
"the sample consists mostly of od from the elevator and this water is pumped to mtary waste" 

(Hoffman 1983). A 4-inch sump pump discharge pipe connects the utdIty tunnel pipe system 

to a 6-inch sanitary sewer pipe, according to the Storm and Sarutary Dmns drawing (Drawing 

RF-81-10, rev July 23, 1953). Unless the pipes have detenorated to allow groundwater 

infiltrabon, buddmg sump BS-881-2 collects only water from the utdity tunnel floor drams 

Werkema (1977) fust idenbfied BS-881-3 as the sump under the staway in the northeast corner 

of the first floor. BS-881-3 was sampled untd 1990 when it was deleted from the samphng 

program because of access problems (Barros 1992) 

3.18 BUILDING 883 - ROLLING AND F W " G  FACILITY 

The Foundabon Plan for Buddmg 883 (Drawmg 1-5373-83, rev. January 20, 1965) shows a 6- 

mch perforated foundahon dram emsts, as shown in Figure 17. A segment of dmn pipe beneath 

the southeast corner of the buildmg is shown on the Foundahon Plan but is omitted on the 
Foundabon D m  Plan for Buildmg 883 (Drawmg 25581-9, rev. December 9, 1975) 

DRAPT 
100% Rayckd 
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The foundahon d m  system discharges to a sump at the southwest comer of the buddmg. The 

sump was c o ~ e ~ t e d  to the Buddmg 881 foundahon d m  system, accordmg to the Foundahon 

D m  Lmes Plan for the onginal buddmg (Drawmg RF-FS-21951, March 9, 1956) The sump, 

FD-883-1 (BS-883-1 pnor to 1992), was relocated when an addihon was constructed on the 
southwest comer of Buddmg 883 m 1984 (Drawmg 28483-022, rev February 6, 1986). The 

new sump, m the southwest comer of the addihon, is connected to a storm d m  by a 4-mch 

PVC discharge pipe (Drawmg 28483-022, rev February 6, 1986) The storm dram discharges 

to the ground surface west of Buddmg T883D (Drawmg 15501-043-M, rev July 20, 1990), but 

the outfall was not found dunng slte reconnassance. 

3.19 BUILDING 886 - NUCLEAR SAF'ETY FACILITY 

Building 886 has two foundahon dmn segments and collechon points. On the west side of the 

building, a 6-inch corrugated metal pipe slopes south to a collechon manhole, FD-886-2, near 

the southwest comer of Budding 886 (Drawings 15501-043-M and 15501-044-M, rev. July 20, 

1990) The tunnel between Bulldmgs 886 and 875 is also flanked by 6-mch corrugated metal 

pipe foundahon dram (Drawmg 25925-1, rev August 30, 1977), as shown m Figure 15 The 

dmn trenches were backfilled with 2 feet of class 2 structural backfill. The tunnel drams 

discharge to a sump (FD-886-1) east of Building 875 Water from the manhole (FD-886-2) also 

flows to this sump (Drawing 15501-043-M, rev July 20, 1990) The sump hstoncally 

discharged through a 1 25-mch pipe (Drawing 17242, September 27, 1965) to the ditch south 

and east of the sump (Drawmg 23482-302, rev March 1975, Drawing 17242, September 27, 

1965) However, discharge from the sump to the ditch was not observed dunng any site 

reconnassance. 

DRAFI- 
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Both the sump and manhole were sampled regularly untd 1993. Because of uranium counts, the 
water is now pumped from the manhole and sump by a vacuum truck and transported to Buddlng 

374 for treatment (Appendlx F) The sump and manhole have been pumped one to two hmes 

each week since appmumately May 1993, according to Mr. Steve Barros (Appendlx F) 

3.20 BUILDING 887 - BU'ILDING 881 SUPPORT 

Budding 887, south of Buildmg 881, was constructed m 1952 with a foundabon d m  system 

of 6-inch perforated corrugated metal pipe (Drawmg RF-81-F9-E, rev July 1978). This system 

is connected to the Budding 881 system, as shown in Figure 16 The foundabon drams slope 
toward the middle of the east wall from the northwest comer. From ttus point, the foundahon 

dram water from Budding 887 joms those from Building 881 and discharges at stahon FD-881-1 
(Secbon 3 19). 

3.21 BUILDING 910 - OU4 EVAPORATION TREATMENT FACILITY 

Yashan and Barros (1992) referred to a foundahon dram for Buildmg 910 However, the dram 

is not identdied on engineenng drawlngs or site u a t y  drawmgs (Appendix A) Foundahon 

d m  waters reportedly collect at a sump, FD-910, at the northwest comer of Building 910 and 

discharge at ground surface northeast of the budding (Appendlx F) Thls sump is shown in 

Figure 18 

3.22 BUILDINGS 991 AND 998 - PRODUCT WAREEOUSE 

According to the Plot Plan (Drawmg 15708-1, rev. February 24, 1967), Buddmg 998, an 

underground storage vault (Drawmg 25581-11, rev. December 9, 1975), and Budding 991 are 

DRAFT 
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connected by a tunnel and have foundahon dram systems. The foundahon and storm drams are 

presented m Figure 19 The foundahon dram for Budding 998 ongmates at the northeast corner 

of the structure, slopes west, south, and east around the penmeter of the structure, then slopes 

south along the west wall of the tunnel and connects to the Buddmg 991 foundahon dram system 

T e c h a l  Memorandum No 1 p.gc 41 of 46 

O r g m o n  Envmnmartal Managanart 

(Plot Plan DraWg 15708-1, rev. February 24, 1967) 

The Buildmg 991 foundabon dram consists of a 6-mch, asphalt coated, perforated dram pipe that 

ongmates at the northwest corner of the bulldlng and slopes east along the north wall of the 
bulldmg The western secbon slopes south, then west, and connects to a storm dram whlch 

discharges to a ditch on the western side of Buildmg 991. Recent efforts to locate this pipe have 

been unsuccessful 

An 8-inch storm dmn m the floor of the utdity tunnel near the north part of the bulldmg is also 

connected to the northern foundahon dram (Drawmg 1-3354-91, rev August 29,1952, Drawing 

1-7084-91A, rev July 10, 1959) A 6-inch downspout connects to the dram at the west end of 

the tunnel, possibly from a roof dram In 1959, an addihon was constructed on the northeast 

corner of Bulldmg 991 A 6-mch, perforated, corrugated steel foundahon dram pipe was 
installed around the extenor of the addibon with a backfill of coarse gravel. This dmn was 
connected to the old foundabon dram system at the southeast corner of the addlaon. The 
foundahon drams outfall at an open ditch apprommately 170 feet east of Bulldmg 991 (Drawmg 

1-7084-91A, rev. July 10, 1959). A number of site reconnassance have observed that thls 
outfall is a wetlands area just inside the secunty fence It was sampled as stabon FD-991-1 unhl 

1992 when the stabon was removed from the program The pipe outfall was not located dunng 

site reconnassance, perhaps because vlsibhty and access were obstructed by c a w s  and 

standing water. Hoffman (1983) stated that the samphg locahon was a manhole mside the 
secunty fence although, m 1981, Hoffman descnbed the locahon as a gully outside the secunty 
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fence (Hoffman 1981). Accordmg to Ms. Sharon Wdson, Building 991 manager (Wdson 1993), 
the outfall has been routed to the 8-mch sanitary sewer pipe east of the northeast corner of 

Buddmg 991. 

Budding sump BS-991-2, located m the southeast corner of Buddmg 9 9 1 ,  was added to the 

samphng program in 1992. Buddmg 991 personnel report that the foundahon d m  was rerouted 

to h s  sump (Yashan and Barros 1992) although h s  has not been venfied by the budding 

drawmgs (Appendn A) or budding manager (Wdson 1993) Most of the underground structure 

for Budding 991 is at an elevahon of 5 to 10 feet below the elevahon of the foundahon dram 

Yashan and Barros (1992) state that the sump discharges to the mtary sewer 

I 3.23 BUILDING 995 - SANITARY TREATMENT PLANT 

I '  
I 
I 
I 

The Piping Plan (Drawmg 20722-61, rev September 2, 1970) shows a &inch vitnfied clay pipe 

around one digester and aerator clanfier and beneath the sludge beds in Building 995 The 

ongmal buildmg construcbon drawmgs could not be found, but drawmgs for addibons to the 

facAty are avdable (Appenduc A). Huffman (1993) stated that leachate collected from under 

the sludge beds is piped to the intake and treated with the rest of the wastewater This may be 

true of water coilected from around the digester and aerator clanfier, but the existmg drawings 

are unclear The layout of foundabon d m s  and suspected outfalls for Buddmg 995 is given 

m Figure 20 

According to the Site Ublity Plans (Drawmg 15501-024-M, rev. June 14, 1990), three 
foundahon drams outfall on the hdlside south of the wastewater treatment facility Mr Frank 
Huffman, Buddmg 995 Shft Supemsor, is not aware of the outfalls (Huffman 1993), and the 

outfalls could not be located dumg the November 1993 site ~ ~ C O M Z U S S ~ ~ C ~  (Appendix F). It 

(qt) h \arp\fl.ls\au8\ncarut Mhn1-W OU 04/11/94 
DRNT 
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~ ~ 

is possible that the outfalls shown on the utdity drawmg were constructed for the ongmal fachty 
and have since been removed None of the Buddmg 995 foundabon d m s  has been sampled 

3.24 BUILDINGS 996,997 AND 999 VAULTS AND TUNNELS - STORAGE 

Buildings 996, 997, and 999 are underground storage vaults located north and west of Building 

991, they are connected to Building 991 by a tunnel. The three buddings were constructed with 

foundahon drams of 6-mch, asphalt-coated, perforated pipe (Drawing 13812-3, rev March 1 1 ,  

1968 and Drawmg RF-99-17701, rev. June 6, 1956) wth gravel backfill. The layout and slope 

of the draui system for the three structures and tunnel is shown in Figure 18. 

Buildings 996 and 997 were constructed in 1952 Building 999 was constructed in 1956 and the 
foundahon drams were connected to the exlshng dram system (Drawing RF-99-17701, rev June 

6, 1956) However, the Foundahon Dram Plan for Buddings 996, 997, and 999 (Drawing 
25581-12, rev. December 9, 1975) does not show a dmn around Budding 999, based on 

Drawing RF-99-17701 (rev June 6, 1956) 

The Concrete-Plans and Sechon drawing for Buildmg 999 prawing RF-99-17701, rev June 6, 

1956) indicates that the dmn is approxlmately 2 feet below the finished floor elevaQon 

Assummg that all drams are approxlrnately 2 feet below the h s h e d  floor elevabon, the dram 

elevabons can be esbmated The firushed grade elevabon vanes above the structures and tunnel 

The finished grade elevabon above Building 999 is approxlmately 24 feet above the elevabon 

of the drauis for that structure 

The foundabon drams slope southward along the west side of the tunnel (Drawing 25581-12, 

rev December 9, 1975) The Tunnel Plan for Buildmgs 996 and 997 (Drawing 13812-3, rev 
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March 11, 1968) indicates that the d m n  pipe is located approxlmately 62 feet west of the 
northwest corner of Bulldmg 991. The outfall locabon for the system is not shown on the 

d r a m g s  and has not been located by SWD personnel. The outfall is beheved to correspond to 

the perforated d m  pipe on the west side of Bulldmg 991, which was noted on the area plot plan 
drawng for Bulldmg 991 and 998 (Drawing Number 15708-1, rev February 24, 1967). This 

pipe may connect to the storm sewer south of Budding 991. Thls connecbon mght be 
confirmed wth  the 24-hour CCTV video footage of the storm sewer system It is not known 

if the d m n  pipe stdl exists. Construcbon m the area where the d m n  pipe is shown, mcludmg 
addihons on to the west side of Bullding 991 and the construcbon of Bulldmg 985, may have 

resulted in the pipe being rerouted, blocked, or removed completely 

DRMT 
100% Recycbd 
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4.0 WATES QUALITY RESULTS 

Thls secbon begrns wth a summary of histoncal sampling frequency, analytes, and avahble 

foundahon dram and buddmg sump data. The analytrcal results from hstoncal and recent 

samplmg are summanzed. Trends in andyte concentrahons at mdivldual samplmg locahons are 
also evaluated. Recommendabons are presented for changes to the exlstmg samplmg program 

and for one-bme samphng as part of the OU8 RFI/RI. 

4.1 SAMPLJNGF'REQUENCY 

Analytical results from foundabon dram and buldmg sump monitonng are avadable from 1977 

to the present. No data from samplmg events pnor to August 1977 have been idenbfied. Dow 

Chemd Company reportedly may have sampled foundabon drams before 1977, but supporhng 

documentabon and data could not be located. Table 3 SummatlzeS the frequency of foundabon 

dram and bddmg sump samplmg, accofdlILg to avadable mformation. Records inbcate that the 

foundation drams and building sumps were sampled once in 1977, mce m 1978, three bmes 
m 1979 and m 1980, and tw~ce m 1981. The results weze not subject to regulatory standards, 
but were compared to mternally established levels ( r e f d  to as administrative control guides) 

set for gross alpha, gross beta, conductnnty, ~trate  as NQ, pH, total Qssolved solids, and 

tntmm. 
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Documentahon of the samphg of foundahon drams and bulldmg sumps from 1983 through 1988 

was not found dunng thrs invesbgahon. It is posslble that the foundabon drams and sumps 

were not sampled dunng that time, although Kuk (1994) recalled that she sampled the 

foundahon dram outfalls and bulldmg sumps from 1980 through 1984. Ms. Kuk also recalled 

that the bulldmg sumps and foundation drams were not sampled for apprommately two years. 

The locahon of the 1982 to 1984 analybcal data, if they emst, and the reason for not samphg 

dunng 1985 and 1986 are not known 

The samplmg program was reinstated m 1988. Thirty-me samples were collected at 13 

stabons, with major samphg events in Apnl, July, October, and December of that year. The 

apenodic samphg conbnued m 1989. A total of  50 foundabon dram and bulldmg sump samples 

were collected at 19 stahons m Apnl, June, September, and December. In 1990, 13 samples 

were collected at SIX foundahon drams, two buddlng sumps, two ditches, and one seep. The 

budding sump and foundahon dmn samples were collected pnmanly in June. Records from 

1991 indicate that a total o f  12 samples were collected from six foundation drams and four 

bwldmg sumps that year. 

In recent years, documents and personnel state that sampling wdl occur quarterly. However, 

records lndicate that most stabons are sampled one to two times each year. The CaraZogue of 
Monztonng Activznes (EG&G 1991) states that samples wdl be collected quarterly at five sumps 

(BS-707-2, BS-707-3, Bs-865-1, BS-881-3, and BS[FD]-883-1) and 10 foundabon drams (FD- 

111-1, FD-371-3, FD-37lcomposite, FD-444-460, FD-516-1, FD-707-1, FD-774-1, FD-779-1, 

FD-850-1, and FD-881-1) and a n a l y d  for gross alpha, gross beta, tntium, ~ t ~ a t e ,  pH, 

conduchmty, total dissolved sohds, and TALmetals. An internal letter (Barros 1992) 

recommended that semvolatde and volatile orgmc analyses be performed to characterize each 

bwldmg sump or foundahon dram stahon. A minimum of three samphg events were proposed 
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to estabhsh a stabsbcal baselme, after whch selected sites could be sampled annually or deleted 

from the samphg program. 

Despite these recommendabons, foundabon dram and budding sump samplmg has been hrmted 

to date. Avadable data mdicate that three buddmg sumps and SIX foundabon d m s  were 
sampled for metals, water quahty parameters, and radionuchdes m 1992. One foundabon dram 

(FD-559-561) was sampled for vo1at.de orgmc compounds (VOCs) 111 July 1992. 

In 1993, four budding sumps and 11 foundabon drams were sampled for sermvolatde orgmc 

compounds (SVOCs) and/or VOCs. Most of tius samplmg took place m March, A@, May, 

and December Most stabons were sampled Wce. Four budding sumps and 10 foundabon 
dmns were sampled for radionuclides and metals that year. Foundabon drain and buddmg sump 

samphg was performed agm in March 1994. Fourteen stations were slated for sampling, but 

at least two of those were dry or maccessible. 

Several samplmg stabons are commonly dry d w g  the year. Table 4 hsts documented samplmg 

stabons for whch samples could not be obtamed because of lack of water or mabdity to access 

the samplmg stabon. This informatlon was considered dunng the development of the 

recommendabons for samplmg locabons for OU8. 

4.2 SAMPLINGRESULTS 

Analyt~cal results from all known sampling events, through May 1993, are summanzed below. 

Numencal standards for foundabon drain and building sump samples have not been developed. 

In this secbon metals and donuclides are compared to the upper tolexance hmts (UIZS) for 
groundwater and surface water, contained in the Backgrvund Geochwnical clraractcrizcrtion 
Report (EG&G 1993a). The 99/99 UTLs ind~cate the concentration below which 99 percent of 

DEUT I 
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Table 4 - Foundation Drains and Building Sumps Not Sampled 

RATE LOCATION REASON 
07-26-88 
07-26-88 
07-26-88 
07-26-88 
10-10-88 
10-10-88 
10-10-88 
10-10-88 
10-10-88 
12- 15-88 
12- 15-88 
12- 15-88 
12- 15-88 
12- 15-88 
12-15-88 
09-15-89 
09-15-89 
09-15-89 
12-17-89 
12- 17-89 
12-17-89 
12- 17-89 
12-1 7-89 
12-17-89 
06-09-90 
06-09-90 
06-09-90 
06-09-90 
06-09-90 
06-09-90 
06-09-90 
02-23-9 1 
02-23-9 1 
02-23-9 1 
02-23-91 
02-23-9 1 
0545-9 1 
3-13-94 
3-13-94 

FD 371-2 
FD 371-3 
FD 774-1 
FD 850-1 
FD 371-2 
FD 707-2 
FD 774-1 

FD 850-1 

FD 774-1 

FD 850-1 

FD 779-1 

FD 371-2 

FD 779-1 

BS 707-2 
FD 111-1 
FD 850-1 
FD 111-1 
FD 371-2 
BS 707-3 
BS 865-1 
FD 111-1 
FD 779-1 
FD 850-1 
FD 881-1 
BS 707-3 
BS 883-1 
FD 111-1 
FD 516-1 
FD 774-1 
FD 779-1 
FD 850-1 
FD44440 
FD 111-1 
FD 850-1 
BS 881-3 
BS 883-1 
FD 850-1 
FD 771 
FD 779 

I 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

Pipe caved 111, unable to get sample 
Frozen 

Dry 
Dry 
Dry 
Dry 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

Dry 
Dry 

No access 
Dry 

No reason given 
Smon obscured by mud puddle 

Low flow 

No access 

Too much mud 

6 
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4.2.1 Metals 

Laboratory analysis for metals (arsenic, lead, mercury, potassium, selemum, and thakum) in 
foundabon dmdbuddmg sump samples was first performed m 1988 (Table 5). In 1989, ICP 
screenmg for alumum, antrmony, banum, berylhum, calcium, cadmum, cobalt, chromum, 
copper, uon, magnesium, manganese, molybdenum, mckel, sllver, sodium, strontrum, 

vanadium, and m c  was added. 

Most of the avadable recotds do not mQcate whether the analyt~cal results are for total or 

dissolved (unfiltered or filtered) metals. Most of the foundabon dram samples were probably 

analyzed for total metals, based on the fact that the reported metals concentrafions are relatwely 

consistent, total dissolved solids concentratrons are relabvely consistent, and all of the 

documented samples were analyzed for total metals. Table 5 states whether each sample was 

analyzed for total or dissolved metals, if known. Samples are currently analyzed for total 

metals Analyhcal results for recent (1992 to 1993) samphg for metals is prowded m Table 6 

Alummum was detected m all of 78 samples analyzed from 1988 to 1991, at values rangmg from 
38 to 26,000 mcrograms per hter @g/L). Alummum concentrabons exceeded the background 

surface water UTL (3,893 pg/L) at FD-371-composite (6,300 p a ,  Aprd 1989), at FD-371-3 
(11,000pg/LinDecember 1988; 4,7oOpg/LinJune 1989),atFD-516-1(19,000pg/L, October 

1988; 26,000 pg/L, Aprd 1989), and at FD-774-1(14,000 pg/L, Apnl 1989; 5,900 p a ,  June 

1989) The background groundwater UTL (12,642 pg/L) was also exceeded at FD-516.1 

(October 1988; Apnll989) and FD-774-1 (Aprd 1989). Alummum was detected III all 23 Table 
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samples collected in 1992-1993, although the highest concentrabon (2580 pg/L at FD-774-1, 

March 1993) did not exceed background surface water or groundwater UTLs Alummum can 
be denved from corrugated pipe or other anthropogemc matenals 

Anbmony was detected in six of 78 samples collected from 1988 to 1991, at concentrabons 

rangmg from 34 to 45 pg/L The background groundwater UTL was not exceeded, and a UTL 
for background surface water was not avalable for companson. Anbmony was detected in one 
sample (BS-444/460) at the detecbon limit (24 pg/L) ~II 1993 

Arsemc was detected in 33 of 87 samples analyzed by furnace (AA) and in none of the 11 

samples analyzed by ICP from 1988 to 1991 Arsemc values ranged from 1 to 1400 pg/L 
Arsenic concentraQons exceeded the UTLs for background surface water (5 84 pg/L) and 

groundwater (5 93 pg/L) at FD-371-Comp (1,200 pg/L, December 1989; 1,400 pg/L, June 

1990), at FD-371-3 (12 5 pg/L, December 1988; 37.8 pg/L, September 1989; 19 pg/L, 

December 1989, 1,400 pg/L, June 1990), at FD-707-l(6 pg/L, December 1988,6 3 pg/L, June 

1990), at BS-707-2 (43 pg/L, July 1988; 26 pg/L, June 1989; 26 7 pg/L, September 1989; 222 

pg/L, December 1989,97 2 pg/L, June 1990; 19 p@L, June 1991), at BS-881-3 (17 p@L, June 

1989), and at BS-883-1 (6 8 pg/L, September 1989) Results from 1992 to 1993 indicate that 

arsemc was detected in mne of 23 samples, at values ranging from 1.3 to 19 7 pg/L 

Background surface water and groundwater UTLs were exceeded at BS-707-2 (18.9 pg/L, March 

1992, 17.6 pg/L, March 1993) and at FD-371MC (19.7 pg/L, March 1993). 

Berylhum was detected in three of 78 samples from 1988 to 1991 and in none of the samples 

collected from 1992 to 1993. Low concentrabons of beryllium were detected at FD-444-460 

(2.5 pg/L, May 1991), FD-774-1 (2.4 pg/L, Apnl 1989), and 991-Drams (2.1 pgL, May 

1989) No UTLs for groundwater or stream water were amiable m the Backgmund 
Geochemical clraractenzanon Repon @G&G 1993a) for compansorl 
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Cadmium concentrabons were also generally low The metal was detected 111 13 of 78 samples 
collected from 1988 to 1991 at concentrabons rangmg from 3 1 to 32.1 pg/L. Cadmium was 

detected 111 one of 23 samples collected from 1992 to 1993, at 3.8 pg/L (BS-865-1, March 

1993) No UTLs for groundwater or stream water were avatlable in the Background 
Geochemical Charactenmon Report (EG&G 1993a) for cornpanson 

Chromum was detected at concentrabons ranging from 8.3 to 13,000 pg/L in 28 of 80 samples 
collected from 1988 to 1991 Chromium concentrabons exceeded UTLs for background 

groundwater (22.58 pg/L) at FD-371-3 (33 pg/L, December 1988), at FD-444-460 (130 pg/L, 

Apnl 1989), at FD-444 (13,000 pg/L, Apnl 1989), at FD-516-1 (35 pg/L, October 1988; 24 

pg/L, December 1988), at FD-774-1 (54 pg/L, Apnl 1989,23 pg/L, December 1989), and at 

BS-881-3 (23 pg/L, October 4 1988) Chromium was detected m seven of 23 samples collected 
from 1992 to 1993, at concentrabons rangmg from 5.1 to 29.7 pg/L. Samples exceeded 
background groundwater UTLs only at BS-111-2 (29.7 pg/L, Apnl 1993). Background stream 

water UTLs were not avarlable for companson. 

Cobalt was not detected in any of the 78 samples collected from 1988 to 1991, but was found 

at 14 7 pg/L in BS-111-2 from 1993 sampling Cobalt was also detected in the laboratory blank 

sample, however. The Background Geochemical Charactenzatlon Report (EG&G 1993a) did 

not report UTLs for cobalt in background stream water or groundwater. 

Copper was detected in 58 of 78 samples collected from 1977 through 1991, in concentrabons 

rangmg from 4.2 to 360 pg/L. Background stream water (16.95 &L) and groundwater (39.12 

pg/L) UTLs were exceeded at FD-444-460 (81 pg/L, Apnl 1989; 130 pg/L, June 1989; 47 

pg/L, September 1989,190 pg/L, April 1990), FD-516-l(58 pg/L, Apnl1989), FD-707-2 (110 

pg/L, June 1989; 99 pg/L, December 1989; 70 p g L ,  June 1990), FD-774-1 (360 pg/L, Apnl 

1989), and BS-881-3 (69 pg/L, October 1988; 44 pg/L, April 1989). The background stream 
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water UTL was also exceeded at FD-111-1 (31 pg/L, June 1989), at FD-371-Composite (31 

pg/L, December 1989), at FD-371-3 (20 pg/L, December 1989), at FD-516-1(32 pg/L, October 

1988, 18 pg/L, December 1989), at FD-707-1 (19 pg/L, December 1989), at BS-707-2 (27 

pg/L, September 1989), at FD-774-1 (33 pg/L, December 1989), at FD-865-1 (17 pg/L, 

October 1988,26 pg/L, Apnl 1989; 18 pg/L, September 1989,25 pg/L, February 1991), at BS- 
881-3 (36 pg/L, December 1988, 23 pg/L, June 1989; 26 pg/L, September 1989; 31 pg/L, 

December 1989, 26 pg/L, June 1990), BS-883-1 (29 pg/L, December 1989) and at 991 Drams 
(23 pg/L, May 1989) 

Copper was detected in 16 of 23 samples from 1992 to 1993, at concentrabons up to 63 3 pg/L 

Background groundwater and stream water UTLs were exceeded at BS-111-2 (48 7 pg/L, Apnl 

1993) and at FD-444-460 (63.3 pg/L, March 1993) Background stream water UTLs were also 

exceeded at BS-707-2 (18 3 pg/L, March 1992; 19.4 pg/L, March 1993). 

Iron has been ubiquitous in building sump and foundahon dram waters It was detected in every 

one of the 78 samples analyzed from 1988 to 1991, at concentrabons rangmg from 49 to 

740,000 pg/L. Iron concentrabons exceeded UTLs for background stream water (7,927 pg/L) 

and groundwater (14,655 pg/L) at FD-371-3 (64,000 pg/L, December 1988, 740,000 pg/L, 

September 1989; 95,000 pglL, December 1989), at FD-516-1 (15,000 pg/L, October 1988, 

24,000 pg/L, Apnl 1989), and at FD-774-1 (20,000 pg/L, Apnl 1989) and at 991 Drams 
(15,OOO pg/L, May 1989). The element was also detected m every sample analyzed from 1992 

to 1993. Iron concentrabons in foundabon dram and bddmg sump samples ranged from 25.4 

to 3290 pg/L, and did not exceed background UTLs. 

Lead was not detected m any of the 11 samples analyzed by ICP from 1989 to 1991, but was 

detected m 65 of the 88 samples analyzed by furnace (M) from that p o d .  Concentrations 

ranged from 1.6 to 363 pg/L The background stream water (7.36 pg/L) and groundwater 
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(11.75 pg/L) UTLs were exceeded at FD-111-1 (13 pg/L, Apnl 1989), at FD-371-3 (16 pg/L, 

October 1988), at FD-371-3 (110 pg/L, June 1989,), at BS-444 (278 pg/L, January 1991), at 
FD-444-460 (19 pg/L, Apnl 1989; 20 pg/L, December 1989), at FD-516-1 (62 pg/L, October 

1988; 48 pg/L, Apnl 1989; 15 pg/L, June 1989), at FD-707-2 (15 pg/L, July 1988; 63 pg/L, 

June 1989, 17 2 pg/L, June 1990), FD-774-1 (363 j&L, Apnl 1989; 33.2 pg/L, December 

1989), at BS-865-1 (22 pg/L, July 1988; 13 pg/L, October 1988, 21 pg/L, Apnl 1989, 11.8 
pg/L, September 1989; 21.8 pg/L, June 1990, 12.5 pg/L, February 1991), BS-881-3 (12.4 
pg/L, June 1990), and BS-883-1 (17 pg/L, October 1988; 33 7 pg/L, December 1989). The 

background stream water UTL for lead was also exceeded at FD-371-Composite (8.1 pg/L, 

Apnl1989), at FD-371-3 (1 1 3 pg/L, September 1989), at FD-444-460 (8 pg/L, June 1989,9 1 
pg/L, September 1989), at FD-516-1 (10.4 pg/L, December 1989), at BS-707-3 (10 pg/L, July 

1988; 9 3 pg/L, Apnl 1989; 10.2 pg/L, September 1989), at FD-774-1 (11 pg/L, June 1989, 

9 pg/L, September 1989), and at BS-883-1 (11 pg/L, October 1988). Lead was also detected 

in 20 of 23 samples from 1992 to 1993, wth the tughest concentrabon (36 pg/L) at Bs-865-2 

(March 1993). Other samples collected dunng this penod contatned less than 7 pg/L lead. 

Manganese was detected in all but two of the samples analyzed dunng the 1977 to 1991 penod 

Concentrabons ranged from 3 3 to 14,000 pg/L. Manganese concentrabons exceeded the UTLs 
for background stream water (885 pg/L) and groundwater (332 pg/L) at FD-371-Composite 

(1,100 pg/L, December 1990), FD-371-3 (14,000 pg/L, December 1988, 3,200 pg/L, 

September 1989; 3,200 pg/L, December 1989), at FD-701-1(1,000 pg/L, Apnl 1989), BS-865- 

1 (970 pg/L, September 1989), and 991 Drams (630 pg/L, May 1989). Background 

groundwater UTLs were also exceeded at FD-111-1 (430 pg/L, June 1989), at FD-371- 
Composite (340 pg/L, December 1988; 650 pg/L, June 1991), at FD-371-2 (370 pg/L, June 
1991), and at FD-707-l(740 pg/L, December 1988; 500 pg/L, December 1989; 480 p a ,  June 

1990). Manganese was also detected m a l l  of the buildlng sump and foundabon dram samples 

(vpf) h.\wpulrtrhoebswsL01-M2 ow 04/11/94 
D M m  

100% Reeycbd 
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collected from 1992 to 1993 The highest concentrabons were agam detected at stabon FD-371- 

3 (957 pglL, March 1993) and FD-707-1 (301 pg/L, March 1992). 

Molybdenum was detected in only three of the 78 samples from 1988 to 1991, at concentrabons 

ranging from 22 to 66 pg/L. The UTL for background groundwater (1 16.04 pg/L) was not 

exceeded. One of 23 samples collected from 1992 to 1993 contamed detectable quanbbes of 
molybdenum Sample FD-371-MC (March 1993) contamed 15.5 pg/L, but the element was 
also detected m the laboratory blank sample 

Nickel was detected in six of 78 samples, at concentrabons rangmg from 36 to 100 pg/L. The 

background groundwater UTL (33 pg/L) was exceeded at FD-444-460 (36 pg/L, December 

1990), at FD-707-1 (36 pg/L, December 1990), at FD-774-1 (71 pg/L, Apnl 1989; 36 pg/L, 

December 1990), at BS-881-3 (45 pg/L, December 1989), and 991 Drams (100 pg/L, May 

1989) Nickel was not detected dunng the 1992 to 1993 samphg. 

Selenium was not detected in any of the 1 1  samples analyzed by ICP from 1989 to 1991, but 

was detected in 17 of the 87 samples analyzed by furnace (AA) dunng that penod. All results 

were well below the UTL for background groundwater (47.99 MIL). The background stream 

water UTL (6.33 pg/L) was exceeded only at BS-883-1 (7.3 pg/L, December 1989). Selemum 
was detected m 12 of 23 samples from 1992 to 1993, at concentrabons rangmg from 1 pg/L to 

4.7 pg/L. 

Sllver was not detected in any of the 77 foundation d m  and buddmg sump samples analyzed 

dunng the 1988 to 1991 penod (Table 5). Sllver was detected m water from two samples (BS- 

11 1-2,320 pg/L and FD-444-460,S pLgIL) of 23 analyzed during 1992 and 1993 (Table 6). The 
Background Geochmcal chamctenzahon Report (EG&G 1993a) did not report UTLs for sdver 

m background stream water or groundwater. 

D W  
100% Recyckd 
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Thalhum was detected rn one of 87 samples collected from 1988 to 1991 and analyzed by 

furnace (AA) Sample BS-707-2 (December 1989) contaured 1.1 pg/L, well below the 

background groundwater UTL (5 77 pg/L). None of the 11 samples analyzed from 1988 to 

1991 by ICP contamed detectable concentrabons of thalhum One of 23 samples collected from 

1992 to 1993 contarned detectable thalhum. Sample FD-774-1 contamed 2 pg/L, but the metal 

was also detected in the laboratory blank. 

Zinc was detected in every sample for which it was analyzed from 1988 to 1993 Zinc 

concentrabons ranged from 11 to 7,300 pg/L. The background stream water (176 pg/L) and 

groundwater (153 pg/L) UTLs were exceeded at FD-111-l(340 pg/L, Apnl 1989), at FD-371-3 

(220 pg/L, June 1989), at FD-444-460 (1,700 pg/L, Apnl 1989, 600 pg/L, June 1989, 480 

pg/L, September 1989, 1 , 1 0 0  pg/L, December 1989; 370 pg/L, May 1991), at FD-5 16-1 (1,400 

pg/L, October 1988, 1,900 pg/L, Apnl 1989; 200 pg/L, June 1989, 180 pg/L, December 

1989), at FD-707-1 (240 pg/L, Apnl 1989; 200 pg/L, June 1990), at BS-707-2 (1,500 pg/L, 

June 1989; 250 pg/L, June 1990), at FD-707-3 (310 pg/L, October 1988, 330 pg/L, Apnl 

1989), at FD-774-1 (7300 pg/L, Apnll989, 180 pg/L, June 1989; 240 pg/L, December 1989), 

at FD-779-1 (360 pg/L, September 1989), at BS-865-1 (430 pg/L, October 1988, 300 pg/L, 

Apnl 1989, 190 pg/L, September 1989; 240 pg/L, June 1990; 300 pg/L, February 1991), at 

FD-881-l(210 pg/L, Apnl 1989,200 pg/L, June 1989) at BS-883-1 (820 pg/L, October 1988, 

1,300 pg/L, December 1989; 200 pg/L, May 1991), and at the 991 D m s  (970 pg/L, May 

1989) Background groundwater UTLs were also exceeded at FD-371-3 (170 pg/L, September 

1989), and at FD-444-460 (160 pg/L, June 1990). Two samples collected from 1992 to 1993 

exceeded background stream water and groundwater UTLs for m c :  BS-883-1 (257 pg/L, 

March 1992) and FD-701-1 (233 pg/L, March 1992). One sample collected d u n g  1992 and 
I 

1993 shghtly exceeded the groundwater UTL for mc: FD-774-1 (154 pg/L, March 1993). I 
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Foundahon drain and buildmg sump samples commonly exceeded background UTLs for calaum 

(apprommately 75 percent were above), sodium (apprommately 60 percent were above), 

potassium, and magnesium (approximately 75 percent were above), as mdicated in Tables 5 and 

6 

4.2.2 Radionuclides 

Screerung analyses for radionuclides have been performed on buildmg sump and foundahon dram 

samples since at least 1977 Gross alpha counts ranged from -8 to 7,900 picocunes per hter 

(Pci/L) m the 234 building sump, foundahon dram, and trench samples collected and analyzed 

for radionuchdes from 1988 to 1991 (Table 5) Gross beta values ranged from -19 to 760 f40 
pCUL m 174 samples and tnhum counts ranged from -99 to 4,681 pCi/L m 57 samples collected 
dunng that penod 

Samples collected dunng 1992 and 1993 yielded gross alpha counts rangmg from 0 20 f0.6 to 

6 +2 pCdL and gross beta from 1 50 f l  5 to 61 f4 pCdL. Samples apparently were not 

analyzed for tnhum dunng thu penod. The results are summanzed in Table 7 and Figure 21 

The background groundwater UTL for gross alpha (391 pCi/L) was exceeded at BS-707-3 (7,900 
pCdL, September 1981) and at BS-887-1 (674 pCi/L, July 1979). The UTL for gross alpha 

counts m background stream water (28 pCdL) was exceeded in 56 of 234 samples collected from 
1977 to 1991 (Table 5). Samples collected d u n g  1992 and 1993 &d not exceed the 

groundwater and stream water UTLs for gross alpha. Gross beta counts exceeded background 

stream water UTL at BS-111-2 (32 pCdL, Apnll993) and at BS-707-2 (45 pCi/L, March 1992; 

61 pCdL, March 1993). The background groundwater UTL for gross beta was not exceeded 

III foundahon d m  and buildmg sump samples collected dunng 1992 and 1993. 
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4.2.3 Volatile and Semivolatile Organic Compounds 

Most foundabon drams and buildmg sumps had been analyzed for VOCs and SVOCs only once 
as of November 1993. VOCs were detected m few samples at relabvely low concentrabons. 

VOCs were detected in samples from 11 of 19 samphng stabons. Two of those stabons yielded 
samples with considerable higher VOC concentrabons Analytical results for VOCs and SVOCs 

are given in Tables 8 and 9, respechvely, and Figure 22 

Chloroform was detected in foundahon dram water from stabon BS-111-1 (30 pg/L), FD-559- 

561 (6 pglL, July 1992), FD-771-l(45 pglL, May 1993), and FD-910 (20 pg/L, May 1993 and 

8 pg/L, Apnl 1993) Carbon tetrachlonde was detected in samples from FD-559-561 m July 

1992 (220 pg/L) and March 1993 (320 pglL), and from FD-771-l(43 pg/L) Tetrachloroethene 

was detected m samples from FD-883-1 (6 pg/L, May 1993), FD-771-1 (1 pg/L, May 1993), 

and FD-559-561 (15 pg/L, July 1992, not detected, March 1993) Acetone concentrabons 
exceeded the range of the laboratory instrument for a sample from BS-111-2 (490 pg/L, Apnl 

1993) 

Samples from foundabon dram FD-559-561 also contamed 1 , 1 , 1-tnchloroethane (13 pg/L, July 

1992, 20 pg/L, March 1993), 1,1,2,2-tetrachloroethae (23 pg/L, March 1993), 1,l- 
dichloroethane (3 pg/L 1992; 6 pg/L, 1993), 1, l-dichloroethene (48 pg/L, July 1992; 74 pg/L, 

March 1993), 1,2dichloroethene (17 pg/L, 1993), and TCE (160 pg/L, July 1993; 160 pg/L, 

March 1993). 

Methylene chlonde was detected m low concentrabons m water from BS-111-2 (1 pg/L, March 

1993), BS-865-2 (0.4 pcg/L, March 1993), FD-371-3 (0.4 &L, March 1993), FD-371-MC (0.5 

pg/L, March 1993), FD-444-460 (0.5 pg/L, March 1993), FD-559-561 (2 pg/L, March 1993), 
FD-771-l(1 pg/L, May 1993), FD-886-l(O.2 pg/L, June 1993), and FD-991-1(1 pg/L, Apnl 
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SAMPLE ID 
DATE COLLECTED 
1,1,1,2-TETRACHLOROET"E 
1,1,1 -TRICHLOROO"E 
1,1,2,2-TETRACHLOROEE 
1 , l  ,P-TRlCHLOROETHANE 
1.1 -DICHLOROEI"E 
1 , l  -DICHLOROE"ENE 
1 , l -  DICHLOROPROPENE 
1.23-TRICHL0ROBE"E 
1,2.3-TRlCHLOROPROPANE 
1 ,P-DIBROMOET"E 
1 ,2-DICHLOROETHANE 
1,2-DICHLOROETHENE 
1 ,2-DICHLOROPROPANE 
1 ,3-DICHLOROPROPANE 
2,2- DICHLOROPAOPANE 
2-BUTANONE 
2-HMANONE 
4-MElHYL-2-PENTANONE 
ACETONE 
BENZENE 
BENZENE 1.2,4-TRIMElHn 
BENZENE. 1.3,5-TRIMElHn 
BROMOBENZENE 
BROMOCHLOROMRHANE 
BROMODlCHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CII- 1 .P-DICHLOROEIHENE 
cL- 1 3-DICHLOROPROPENE 
CUMENE 
DIBROMOCHLOROMETHANE 
DIBROMOMETHANE 
DlCHLOROOlFLUOROMETHANE 
ETHYLEENZENE 
M€rHYLENE CHLORIDE 
m+p XYLENE 
m+p XYLENE 
n- BUMBENZENE 
n- PROPYLBENZENE 
0- CHLOROTO W ENE 
0-XYLENE 
PROPANE, 1 ,P-DlBROMO-S-CHLORO 
p-CHLOROTOWENE 
p-CYMENE 
SOC-BUMBENZENE 
SMRENE 
tUt-BulnBENZENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
~WB-1  2-DCHLOROETHENE 
~WIO-1  ,S-DICHLOROPROPP(E 
TRICHLOROEIHENE 
T R I C H L O R O F L U O ~  
VINYLACETATE 
VINYL CHLORIDE 
i=ConwrmWnatcad8cdibmUon 

Table 8 - Foundation Drain and Building Sump Analykal Results 

85-111-2 85-707-2 85-865-1 85-865-2 FD-371MC FD-371-3 FD-444-460 
04-26-99 03-27-93 03-27-99 09-27-99 09-27-99 03-27-99 03-27-99 

NIA N/A NIA NIA NIA NIA N/A 
<5 <5 <5 <5 <I <S 4 
<5 <5 <5 <S <S <5 <5 
<5 <5 <5 <5 <5 <5 <5 
<5 <5 <5 <5 4 <5 <5 
4 <5 <5 <5 <S 4 <5 

NIA NIA N/A N/A NIA NIA N/A 
NIA N/A NIA N/A NIA NIA NIA 
NIA N/A NIA NIA N/A NIA WA 
NIA NIA NIA N/A NIA NIA NIA . 
<5 <S <L <5 c5 <5 <5 
<5 <5 <5 <5 <5 c5 <5 
c5 <5 <5 <S <I <5 4 

NIA NIA NIA NIA NIA NIA NIA 
N/A N/A NIA NIA N/A N/A NIA ~ 

<10 <lo <lo <lo  <10 <lo <lo 
<lo <lo  <10 <lo <lo <lo <10 
<10 <10 <10 <10 <10 <10 <lo 

49OE <10 <10 <10 <lo <lo <lo 
<S <5 <S <5 <I <5 <S 

NIA N/A NIA NIA NIA NIA NIA 
NIA N/A N/A NIA NIA NIA NIA 
NIA N/A N/A N/A N/A N/A WA 
NIA NIA NIA N/A NIA NIA NIA 
2 J  <5 <5 <5 4 <S 4 
<5 <5 <5 <5 <5 <5 <5 

<10 <lo <lo <10 <10 <10 <lo 
4 <5 <5 <5 <5 <5 <S 
<5 <5 <5 <5 <5 <5 <5 

<10 <10 <lo <lo <lo <lo <10 
90 <S <S <I <5 <5 4 

<lo <10 <10 <10 <lo <lo <lo  
NIA NIA NIA NIA NIA NIA NIA 
<5 <5 <5 <5 <5 <S 4 

NIA NIA NIA NIA N/A N/A N/A 
<S <S <I <5 <S <S <5 

NIA NIA NIA NIA NIA N/A NIA 
NIA N/A NIA N/A NIA NIA NIA 
<5 <5 <5 <S <S <S <S 

185 <5 <5 0485 0 5  BJ 0 4 8 5  0 5  BJ 
N/A N/A NIA NIA NIA N/A N/A 
NIA NIA N/A N/A N/A NIA N/A 
NIA NIA NIA NIA NIA NIA NIA 
NIA N/A NIA NIA N/A N/A N/A 
NIA NIA NIA NIA NIA NIA NIA 
NIA NIA NIA N/A NIA NIA NIA 
WA NIA NIA N/A NIA NIA NIA 
N/A NIA NIA N/A N/A NIA NIA 
NlA NIA NIA NIA NIA N/A NIA . 
NIA NIA NIA NIA NIA NIA N/A 
<5 <S <5 4 <S <S 4 

NIA NIA NIA NIA NIA NIA NIA 
4 4 CS 4 4 <5 4 
<5 4 4 <5 <5 <I 4 
<5 <5 c5 <5 <5 <I <5 

NIA NIA NIA NIA NIA NIA NIA 
<5 <I <5 <5 4 <S 4 
<I <5 <S <5 <I 4 4 

NIA N/A NIA NIA NIA N/A NIA 
<lo <10 <lo e10 <lo 4 0  4 0  
<lo <lo <lo <lo <lo 4 0  <lo 

<S <5 <5 <5 <5 <5 <5 , 

Volatile Organ= Compounds 
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SAMPLE ID FD-559-561 FD-55g-561 FD-771-1 FD-774-1 FD-6B3-1 FD-OW-1 FD-6M-1 
DATE COLLECTED 07-25-92 03-09-99 05-01-99 03-27-93 05-01-99 06-25-99 05-01-93 
1,l.l .P-TETRACHLOROETHANE N/A NIA NIA WA NIA <1 N/A 
1, l . l  -TRICHLOROET"E 13 20 <5 <5 <5 <1 <5 
1 .1,2.2-TElWCHLOROETHANE <5 23 (5 <S <5 <1 <S 
1.1 ,O-TFUCHLOROET"E <5 <5 <5 <5 <5 <1 <5 
1.1 -DICHLOROETHANE 3 J  6 J  <5 <5 <5 <1 <5 
1,l-DICHLOROETHENE 48 74 <5 <5 <5 <1 <5 
1,l -DICHLOROPROPENE N/A MA NIA NIA NIA <1 NIA 
1,2,3-TRICHLOROBENZENE NIA NIA NIA NIA NIA <l NIA 
1.2,3-TRICHLOROPROPANE N/A NIA NIA NIA NIA <1 NIA 
1 ,P-DlBROMOETHANE NIA NIA NIA NIA NIA <1 NIA 
1 .P-DlCHLOROETHANE <5 <5 <5 <S <S <1 <5 
1 ,P-DICHLOROEMENE <5 17J <5 <5 <5 NIA <5 
1 .P-DICHLOROPROPANE 4 <5 <5 <5 <5 <l <5 
1,3-DlCHLOROPROPANE NIA NIA NIA NIA NIA <l NIA 
2,2-DICHLOROPROPANE NIA NIA NIA NIA NIA <1 N/A 
2-BUTANONE (10 <10 <10 e10 (10 NIA <lo 
2-HMANONE <?O <10 <10 <10 <lo NIA <lo 
4-MElHYL-2-PENTANONE <10 <lo <10 <10 <lo NIA <10 
ACETONE <lo <10 <lo <10 <10 NIA e10 
BENZENE <5 <5 <5 <5 <5 <1 <5 
BENZENE, 1,2,4-TRIMETmL NIA NIA NIA NIA NIA <1 N/A 
BENZENE, 1 ,S,S-TRIMETmL NIA NIA NIA NIA NIA <1 N/A 
BROMOBENZENE NIA NJA NIA N/A NIA <1 NIA 
BROMOCHLOROMRHANE NIA NIA NIA NIA NIA <1 NIA 
BROMODCHLOROMETHANE <5 <5 <5 <5 <5 <1 4 
BROMOFOW <5 <5 <5 <5 <5 <1 <5 
BROMOMETHANE <10 <10 <lo <lo <10 <1 <lo 
CARBON DISULFIDE <S <5 <5 <5 <S NIA <5 
CARBON TETRACHLORIDE 220 320 43 <5 <5 <1 <5 
CHLOROBENZENE <5 <5 <5 <5 <5 <1 <5 
CHLOROETHANE <10 <10 <10 <10 <10 <1 <lo 
CHLOROFOW 6 8J 45 <5 <5 <1 <5 
CHLOROMETHANE <10 <10 <lo <10 < lo  <1 <10 
cm-1 .P-DlCHLOROE"ENE N/A N/A NIA NIA NIA <1 NIA 
ck-1.3-DICHLOROPROPENE <5 <5 <5 <5 <5 <1 <5 
CUMENE N/A NIA NIA NIA NIA <1 NIA 
DIBROMOCHLOROMETHANE <5 <5 <5 <S <5 <1 <5 
DIBROMOMETHANE NIA N/A NIA NIA NIA <1 N/A 
DICHLORODIFLUOROMETHANE NIA N/A NIA NIA NIA <1 NIA 
M E N Z E N E  <5 <5 <5 <5 <5 <1 <S 
METHYLENE CHLORIDE <S 2BJ 1BJ <5 <5 0 2 w  <5 
m+p XYLENE NIA NIA NIA NIA N/A <1 N/A 
m+p XYLENE N/A NIA NIA N/A NIA <1 NIA 
n- BUTneENZENE NIA NIA NIA NIA NIA <1 NIA 
n-PROPYLBENZENE NIA NIA NIA NIA NIA <1 MA 
P-CHLOROTOWENE NIA N/A NIA NIA N/A <1 NIA 
P-XYLENE NIA NIA NIA NIA NIA <l NIA I 
PROPANE. 1,2-DIBROMO-S-CHLORO NIA NIA NIA NIA NIA <1 NIA 
p-CHLOROTOWENE NIA NIA NIA NIA NIA <1 NIA 
p - CYMENE NIA N/A NIA NIA N/A <1 NIA 
Hc-BUMBENZENE NIA NIA NIA N/A N/A <1 N/A 
STYRENE <5 <5 <5 <5 <5 <1 <I 
Irrt-BUMBENZENE NIA NIA NIA NIA NIA <1 NIA 
EIRACHLOROETHENE 15 <5 1J <5 6 <1 <S 
rOWENE <5 <S <5 <5 <S <1 <I 
rOTALXYLENE8 <5 <5 <5 <5 <5 NIA <I 
hlO-l,2-DCHLOROEMENE NIA NIA NIA NIA NIA <1 NIA 
bnr-1 ,S-DICHLOROPROeENE <5 <5 <S <5 <5 <1 4 
IWCHLOROETHENE 180 180 4 <S <I <1 <S 
IWCHLOROFWO-E NIA NIA NIA NIA NIA Cl puA 
UINYLACErATE <lo <lo 4 0  <lo <lo NIA e10 
VINYL CHLORIDE <lo <lo <lo <lo <lo <1 <lo 
= Cocrcnlrcrlknexcad8cdlbmlbn 

B = D M i n b k n k  

Table 8 - Foundation Drain and Building Sump Anaiytlcal Results 

Volatile OrganK: Compounds 
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Table 8 - Foundation Drain and Building Sump Analytical Resutts 

SAMPLE ID FD-886-2 FD-SM-2 FD-910 FD-091-1 DSUW 
DATE COLLECTED 05-01 -93 08-25-93 05-01 -e3 04-26-99 05-03-90 
1.1,1.2-TETRACHLOROETHANE NIA <1 NIA NIA <5 
1,1,1 -TRICHLOROME <I <1 <5 <I NIA 
1.1,22-TETRACHLOROETHANE <5 <1 <5 <5 4 
l,l,P-TRlCHLOROE"E <5 <1 <s <5 <S 
1,l -DICHLOROETHANE <5 <1 <5 <5 <S 
1 ,l -DICHLOROETHENE <5 <1 <5 <s <5 
1,l -DICHLOROPROPENE N/A <1 NIA NIA N/A 
1,2,9-TRICHLOROBE"E NIA <1 NIA NIA NIA 
1 ,23-TRICHLOROPROPANE NIA <1 N/A NIA NIA 
1 ,P-DIBROMOET"E N/A <1 NIA N/A NIA 
1 ,P-DICHLORONANE <5 <1 <5 <5 <5 
1 ,P-DICHLOROETHENE <5 NIA <5 <5 250E 
1 ,P-DICHLOROPROPANE <5 <1 <5 <5 <s 
1,3-DICHLOROPROPANE NIA <1 N/A N/A NIA 
2,2-DICHLOROPROPANE NIA <1 NIA NIA N/A 
2-BUTANONE <10 NIA <10 <10 <lo 
2-HMANONE <lo N/A <lo e10 <10 
4-METHYL- 2- PENTANONE <10 N/A <10 e10 <lo 
ACmNE <10 NIA <lo <lo <10 
BENZENE <5 <1 <5 <5 4. 
BENZENE, 1,2,4-TRIMOHn NIA <l NIA NIA NIA 
BENZENE, 1.3,5-TRIMETmL N/A <1 N/A NIA NIA 
BROMOBENZENE N/A <1 NIA NIA NIA 
BROMOCHLOROMETHANE N/A <l NIA NIA NIA 
BROMODlCHL0ROMEI"E <S <1 1J <5 <5 
BROMOFORM <5 <1 <5 <5 <5 
BROMOMETHANE <lo <1 <10 <10 <lo 
CARBON DISULFIDE <5 NIA <5 4 <5 
CARBON TETRACHLORIDE <5 <1 <S <5 <5 
CHLOROBENZENE <5 <1 <5 <5 <5 
CHLOROETHANE <lo <1 <10 <10 <lo 
CHLOROFORM <5 <1 20 <5 <5 
CHLOROMETHANE <10 <1 <lo <10 <lo 
C~O-1 ,P-DICHLOROE"ENE N/A <1 NIA N/A NIA 
c~O- 1,9-DIWLOROPROPENE <5 <1 4 <5 <5 
CUMENE N/A <1 NIA N/A NIA 
DIBROMOCHLOROMETHANE <s <1 <S <S <s 
DIBROMOMETHANE N/A <1 NIA N/A NIA 
DICHLORODIFLUOROMENE N/A <1 N/A NIA NIA 
ETHYLBENZENE 4 <l <5 <5 4 
METHnrNE CHLORIDE <5 <1 <5 1BJ <5 
m+p XYLENE NIA <1 N/A NIA NIA 
m+p XYLENE NIA <1 WA NIA NIA 
n- BUIWBENZENE NIA <1 N/A NIA N/A 
n-PROWLBENZENE NIA <1 NIA NIA NIA 
0-CHLOROTOWENE NIA <1 N/A NIA NIA 
0-XYLENE NIA <l NIA NIA WA 
PROPANE. 1 ,P-DIBROMO-3-CHLORO NIA <1 NIA NIA NIA 
p-CHLOROlOLlJENE N/A <l NIA N/A NIA 
p-CVMENE NIA <1 NIA NIA WA 
BOC-BUNZBENZENE NIA <1 NIA NIA NIA 
SlYRENE <5 <1 <s <5 <5 
ht-BUNLBENZENE WA <1 NIA NIA NIA 
TETRACHLOROEMENE <5 <1 *I <5 7 
TOWENE <5 <1 <5 <S <S 
TOTALXYLENES <s NIA <5 <5 <5 
bur-1,2-DCHLOROETHENE NIA <1 N/A NIA NIA 
bur- 1 J-DCHLOROPROeENE <5 <1 <5 <5 <5 
TRICHLORO€IHENE <5 <1 <5 <s <5 
TWCHLOROFLUOROMETHANE N/A <l N/A N/A NIA ~ 

VINYLACETATE <lo N/A 4 0  <lo <10 
VINYL CHLORIDE <lo <1 <lo 4 0  <lo 
'=-nr.r-rbcdk.dkn NOTES UIrrulbhrni#ogrmrprWCr 

Volat~le OrganK: Compounds 

. 
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Table 9 - Foundatm Drain and Buildrng Sump Analytml Results 
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SAMPLE ID I 85-111-2 I 85-707-2 I 85-WS-1 I 8 8 - w - 2  I FD-371MC I FD-371-3 I FD-444-484 I 
DATE COUECTOD 
1,2,4-TRICHLOROBE"E 
1,2-DICHLOROBE"NE 
1 .S-DICHLOROBE"E 
1.4-DICHLOROBENZENE 
2.4,S-TRICHLOROPHENOL 
2.4,s-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2 A - D I M M H E N O L  
2.4-DINITROPHENOL 
2.4-DINITROTOLUENE 
2.6-DINITROTOWENE 
2 - C H L O R O N W " E  
2-CHLOROPHENOL 
2 - M E T " A P " M E N E  
2-METHYLPHENOL 
O-NITROANIUNE 
2-NITAOPHeL 
3,3 - DlCHLOROBENZlDlNE 
3-NITROANILINE 
4.6-DINITRO- 2-METHYLPHENOL 
4-BROMOPHENYL PHENYL EWER 
4-CHLOROANIUNE 
4-CHLOROPHENYL PHENn EMER 
4-CHLORO-3-METHYLPHENOL 

09-27-99 os-27-93 03-27-99 -pp <5 <5 

C5 <S <5 

os-27-sal os-27-991 03-27-99 
<5 I <5 

c5 I <5 I <5 
<5 I C5 

4- M ETHYLPHENOL <5 I <5 
4-NITAOANIUNE I N/A I <25 
4-NITROPHENOL 
ACEWHMENE 
ACENAP"YLENE 
ANTHRACENE N/A <5 4 
BENZOIC ACID NIA e25 e25 
BENZO(4ANTHRACENE WA c5 <5 
BENZO(a)PYRENE NIA <5 <5 
BENZO@)FLUORANll-IENE NIA <S <5 
BENZO(ghi)PERYLENE 
BENZO(k)FLUORANTHENE 

<S 
<5 

BENMMCOHOL NIA 4 
BIS(2-CHLOROETHOXY)MElHANE NIA <S 
BlS(2-CWROE"YiJElHER NIA <5 
BlS(2-CHLoROBOPROPYL)EMER N/A <S 
B l S ( 2 - E l " o m ) P " A l A T E  NIA 285 
BuTMBENZYLPH-rtwATE NIA 4 
CHRYSENE N/A <5 
DIBENZOFURAN <5 

0 6  J 



I 
, I  
I 

' I  

I I 
' I  
l B  I 

11 
I 
' I  
I 

I ~1 

FD-559-561 
07-25-92 

<5 
<5 
<5 
<5 

I 
I 
I 
I 
1 
I 

FD-55g-561 FD-771-1 FD-774-1 FD-883-1 FD-686-1 FD-886-1 
03-09-99 05-01-99 03-27-99 05-01-99 06-25-99 05-01-99 

N/A <5 <S <S <1 4 
NIA <5 <5 <5 <1 <5 
N/A <S <5 <5 <1 <5 
NIA <5 <5 <5 <1 <5 

Table 9 - Foundation Drain and Building Sump Analytical Results 

DATE COLLECTED 
1,2,4-TRICHLOROBENZENE 
1 ,P-DlCHLOROBENZENE 
1 ,S-DICHLOROBENZENE 
1,4-DICHLOROBE"E 

2.4-DICHLOROPHENOL 
2,4-DIM€WYLPHEWL 
2,4-DINWPHENOL 
2,4- DINllWTOUIENE 
2,6-DINITROTOUIENE 
2-CHLORONAPHl"E 
2-CHLOROPHENOL 
2-M-E 
2-METHYLPHENOL 
2-NrmOANIUNE 
2-NITROPHENOL 
3,9'-DlCHLOROBENaDlNE 
3-NrmOANIUNE 
4,6-DINITRO-2-M€THYLPHENOL 
4- BROMOPHENYL PHENYL ETHER 
4-CHLOROANIUNE 
4-CHLOROPHENYL PHENYL N E R  
4-CHLORO-3-MElHYLPHENOL ~ 

4-METHYLPHENOL 
4-NmANIUNE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE ~ 

ANTHRACENE 
BENZOIC ACID 
BENZO(a)ANlHRACENE 
BENZO(e)PYRENE 
BENZO(b)RUORA"ENE 
BENZO(Q~~PERYLWE 
BENZO(k)FLLJORANlHENE 

BlS(2-CHLOROBOPRbPYL)RHER 
BIS(2 - ElllYLHMYu P"AlAlE 
6 U k B E N Z Y L P " E  
CHRYSENE 
DIBENZONRAN 
DlBENZO(ah)ANTHRACENE 
D l E T H n P " E  
DlMEmL PHlHNAlE 
DI-n-BUM PHMALATE 
DI-n-OCTYL P"E 
FLWRANTHENE 
FLUORENE 
HMACHLOAOBENZENE 
HMACHLOROBUTADIENE 
HMACHLOROCYCLOPENWXENE 

NAPHTHALENE 
NITROBENZENE 

PENTEHLOROPHENOL 
PHE"RENE 
PHENOL 
WRENE 

<25 I NIA 
<5 I NIA 

<5 
<5 

< 
< 

<5 <5 
<5 <I 
C5 <5 
<5 < 
<5 < 
<5 < 
4 < 
4 < 
4 < 
4 < 
<I < 
<5 < 
4 < 

:5 
:5 
- 
:5 
:5 
:5 

:5 
:6 
- 

DluFF 
100% 



I 
I 
1 
I 

SAMPLE ID FD-886-2 FD-bBb-2 FD-910 FD-Q@1-1 DSUMP 
DATE COLLECTED 05-01-98 08-25-98 05-01-98 04-26-99 05-09-90 
1,2.4-TRlCHWROBE"E <5 <1 <5 <5 WA 
1,2-DICHLOROBENZENE <5 <1 <5 <5 NIA 

!' 

NOTES 

Table 9 - Foundation Drain and Bulldlng Sump Analykal Results 

4-CHLOROANIUNE 
4-CHLOROPHENYL PHENYL N E R  
4-CHLORO-3-METmPHENOL 
4-METHYLPHENOL 
4- NITROANIUNE 
4-NITROPHENOL 
ACENAPHTHENE 

=/ <5 N/A <5 <5 
<5 N/A <5 <5 
<I N/A <5 <5 NIA 
<I NIA <5 4 NIA 

<25 N/A e25 <25 NIA 
<a NIA e25 <a NIA 
<5 NIA <I <5 NIA 

1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

2-METHYLPHENOL I NIA 
2-NITROANIUNE <25 I <2s I 

ACENAPHTHYLENE <5 N/A <5 <5 NIA 
ANTHRACENE <I NIA <5 <5 NIA 
BENZOIC ACID NIA NIA 

BENZYL ALCOHOL <S NIA <S <5 N/A 

BIS(2-CHLORO€WREf"R BlS(2-CHLOROErWXY)MEE 1 ::I El ::I ::I El 

DlMETHn PHTHAIATE 
DI-n-BLCM P " A i A l E  
DI-n-OCM P " A l A l E  
FLUORANTHEN€ I 4 
FLUORENE *I 
HMACHLOR0BE"E <S 
HMACHLOROBCrrADlENE 
HDUCHLOROCYCLOPENMDIENE I :x 
-E 
NITROBENZENE 

h 
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1993) In every case, methylene chlonde was also detected in the laboratory blank sample and 

detected below the method detecbon limit in these samples Low concentrabons of 

bromodichloromethane (BS-111-2, 2 pg/L, Apd 1993; FD-910, 1 pg/L, May 1993), 
acenaphthene (FD-371-3, 0 5 pg/L, March 1993), and butyl benzyl phthalate (SS-865-1, 0.6 
pglL, March 1993, BS-865-2, 0 6 pg/L, March 1993) were also reported Bis(2- 

ethylhexy1)phthalate was detected in mne samples, at values rangmg from 1 (esbmated and in 

detected in the laboratory blank) to 22 pg/L However, the compound was also detected in the 
tnp blank (FD-910-TB) at 23 pglL 

4.2.4 Water Quality Parameters 

Samples are also analyzed for water quallty parameters. Nitrate, specific conducbvity, pH, and 

total dissolved solids have been analyzed in the field dunng every sampllng event These results 

are included in Table 5, for the 1977 to 1991 data set, and in Table 10 for the 1992 to 1993 

sampling events 

4.3 "D ANALYSIS 

Analybd results for gross alpha, gross beta, and selected metals were plotted for each samplrng 

stabon to evaluate any trends in analybcal results over bme. Analybcal technologies and 

procedures have evolved over bme, and those changes could have more impact on the reported 

results than actual concentrabon of analytes The trend analysis mdicates that the reported gross 

alpha and beta concentrabons generally efibit decreasmg concentrabons from 1977 to 1993 
Trends m metals concentrabons are more difficult to recogruze. Temporal evaluabons and the 

accompanymg graphs for selected samphg statxons are presented below. Gross alpha and gross 

beta results were graphed on a linear scale, and metal concentrabons were graphed 

loganthmcally A symbol on the graphs m&cat.es a result less than the mstrument 
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detecbon hmt. A ”*” symbol indicates that the sample was not analyzed for that element. 

4.3.1 Concentration Trends - 100 Area 

Gross alpha and gross beta concentrabons generally decreased at Stabon FD-111-1, from 1978 
to 1992 (Figure 23). Alurmnum and manganese concentraQons also decreased from 1989 to 

1991, based on three samplmg events (Figure 24). Trend analysis for other analytes at FD-111- 

1 was mconclusive. 

4.3.2 Concentration Trends - 300 A m  

Gross alpha and gross beta concentrabons at sample stabon FD-371-1 and FD-371-2 exhibited 

inconclusive trends from 1977 through 1980 (Figure 25) and from 1977 through 1991 (Figure 

26) Sample stabon FD-371-3 exhbited a trend of mcreasmg gross alpha and gross beta 
concentrabons between 1981 and 1988, followed by generally decreasmg concentrabons through 

1990 (Figure 27) Gross alpha and gross beta concentrabons at stabon FD-371-Comp appear 

to have decreased from Apnl to December 1988, increased m 1988 and 1989, then decreased 

through 1991 (Figure 28) 

The concentrabons of selected metals m water from stabon FD-371-3 are presented in Figures 

29 and 30. Results are vanable for alumum, manganese, copper, arsemc and lead, m samples 

collected at FD-371-3 from 1988 through 1990. Samples collected at stabon FD-371-composit.e 
exhlbited decreasing alummum concentrabons from 1989 through 1991 (Figure 31). 
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4.3.3 Concentration Trends - 400 Area 

Gross alpha and gross beta concentrahons UI samples collected from 1977 through 1980 FD-444- 
1 and FD-444-2 are presented in Figures 32 and 33. Radionuchde concentrahons III foundahon 
dram waters generally decreased dunng that penod. Sample stabon FD-444-460 exhibited an 
increase in gross alpha and gross beta concentrahons in 1989, followed by decreasing 

concentrabons (Figure 34) Sinularly, aluminum, chrormum, manganese, and copper exhibited 

decreasmg concentrahons at FD-444-460 from 1989 to 1991 (Figure 35) 

4.3.4 Concentration Trends - 500 Area 

Figure 36 illustrates the changes in gross alpha and gross beta concentrahons in samples from 

stabon FD-516-1, from 1977 through 1989 Generally, radionuchde concentrabons decreased 

at FD-5 16-1, although trends were inconsistent 

4.3.5 Concentration Trends - 700 Area 

Gross alpha concentrabons in samples from stabon FD-707-1 generally decreased from 1977 to 

1991 (Figure 37) Gross beta concentrabons at FD-707-1 do not show consistent trends from 
1980 to 1991 Gross alpha concentrabons at station BS-707-2 peaked at 63 pCdL III 1978, 
d e c h e d  to 2 pCdL by 1980, peaked agam at 33 pCdL m 1981 and deched III the late 1980s 
(Figure 38). Gross beta concentrabons at FD-707-2 were vanable from 1980 to 1991. 
S idar ly ,  gross alpha and gross beta concentrabons at BS-707-3 (Figure 39), FD-771-4 (Figure 
40), FD-774-1 (Figure 41), FD-771-2 (Figure 42), and FD-779-1 (Figure 43) do not exhlbit 

consistent trends. 
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Metals concentrabons vaned over hme, but decreases m alummum, manganese, and copper are 

observed from December 1989 to June 1991. The concentrabons of selected metals at FD-707-1 

are presented 111 Figure 44. Similar trends were observed for alummum at stabon BS-707-2 

(Figures 45 and 46). 

T e c b d  Memorandum No 1 p.ge 83 of 100 
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4.3.6 Concentration Trends - 800 Area 

Gross alpha and gross beta concentrabons in samples from stabon FD-881-1 exhibit vanable 
trends, but the concentrabon generally decreased from 1977 to 1991 (Figure 47) Gross alpha 
concentrahons at stahon BS-881-3 from 1977 through 1990 ranged from five to 22 pCdL, with 

the excepbon of peaks in 1979 (48 pCJL) and 1980 (33 pCi/L) (Figure 48). Gross beta 
concentrabons from that penod ranged from 1 to 17 pCdL, with the excepbon of a peak 
concentrabon of 3 1 pCdL 111 1988 Gross alpha and gross beta concentrabons at stabon BS-883- 
1 peaked 111 1981 and vaned around means of 14 pCJL (gross alpha) and 9 pCdL (gross beta) 
in the decade following (Figure 49). 

Metals concentrabons at FD-881-1 (Figure50), BS-881-3 (Figuresl), and BS-883-1 (Figure 52) 
did not exhlbxt consistent trends dumg the 1988 to 1991  penod. 

4.4 SAMPLING RECOMMENDATIONS 

Because the 24-hour CCTV video tape of the storm sewer system for the entue plant was 

unavahble for m e w  before the complehon of this Draft Techcal Memorandum, the 

followmg recommendabons are considered prehminary and are subject to change after the storm 
sewer wdeo informabon is evaluated. To fulfill the objecbves of the OU8 Work Plan, 
recommendabons for the opbmum sampling locations for foundabon drams are made. 
AdQbonal surfixe water and sediment samphg may be required w h  the storm andor 

il 
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sanrtary sewer systems to rehably isolate a given OUS IHSS as a source. Therefore, 

recommendabons are made both for updatmg the current foundabon dram samphg program and 

for samphng as part of Stage 2 OU8 RFVRI acbvibes. These recommendabons are summaflzed 

in the followmg secbons and in Table 11 

Building 111 SWD currently samples a sump (BS-111-2) in the basement of the 

building This sump is probably not connected to the foundabon drams. 

The foundabon dram outfall, located to the north of Building 11 1 and west 
of Building 115 (Figure 5), could not be located dunng the site 

reconnassance Based on an evaluabon of the analybcal data, no further 

samphng of this buddmg is recommended 

Building 124 The foundabon drams for thls buildmg have not been sampled histonally. 

It is recommended that the sump located east of the budding be sampled 

once for the comprehensive analyte list (Table 12) An evaluabon of the 
analybcal results from this samphng will detemne whether samphng 

should conbnue and how frequently 

Buildings 371/374 EG&G S W D  should conbnue to sample FD-371-3. Outfall FD-371-2 

should be sampled if sufficient flow is observed. (Based on field 

observabons, FD-371-2 WID b l y  discharge sufficient water for 

samplmg.) Sediment samples should be collected at both FD-371-2 and 
FD-371-3 for OUS invesbgabons. FD-371-MC (metal culvert) collects 
steam condensate near Buildmg 371/374 and should be removed from the 

samPW Program. 

DILAFI' 
100% Rccyckd 
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Table 12 - Recommended Comprehensive Analyte List 
Foundation Drain Monitoring 

chlorometh.ne 
Bmmometbae 
Vlnyl chlonde 
Chloroeth.ne 
Methylene Chlonde 
Acctone 
Cu4on DlrulMe 
l , l - D ~ ~ h b r o a h a e  
1,l-DrohlOroethene 
1 ,2Dl~hbroetbene 
Chlo~fOlUl 
1,2dshlo& 
2-But.none 
1 , l . l - T n ~ h b ~  
Cu4onTdnchlonde 
Vrnyl Aoec.te 
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Buildings 

444/447/460 

The current samphg stabon, FD-444-460, collects water from the 

storm sewer system and foundabon drams of Budding 444. A new 

samphg stabon, FD-447- 1, is recommended at a manhole on the Made 

outside of the fence, closer to the foundabon drams. The current 

sampling locabon, FD-444-460, should be sampled concurrently for 

several sampling events for comparison to the new stabon. 

Building 559 

Building 707 

Building 771 

The foundatron dram water is currently collected and transported wa a 

vinyl hose to the samtary wastewater treatment facdity The vinyl hose 

is not appropriate for a long term solubon and should be upgraded as soon 

as pracbcable It condibons change change such that the water is not 
collected for treatment, h s  stabon should be mcorporated into the roubne 

samphng program. Nstondy,  foundabon dram water from Building 

559 emptred into the storm sewer system and was released at outfall FD- 
516-1 (Figure 8) A sediment sample should be collected at this locabon 

and laboratory-analyzed for semivolable consbtuents and radionuclides 

(Table 10). 

The current samphg locabon (BS-707-2) is a vault north of Coohg 

Tower 709 A new samphg stabon, FD-707-4, is proposed at the storm 

dram manhole near the southeast comer of Budding 707. The westem 

mlet to the manhole would be sampled, if possible, to isolate the 
foundahon drain waters from storm sewer discharge. 

The current samphg stabon, FD-771-1 (Figure ll), collects only a 
pornon of the foundatton drain waters for Building 771. It is proposed 

that a new samphg pomt (FD-771-4) be located at Manhole No. 3, near 
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Building 774 

Building 779 

Building 850 

Building 865 

the northwest corner of Buildmg 771 (Figure 11). This stabon would be 
more representabve of the foundabon dram water for Building 771. 

No changes to the current samphg program for Bulldmg 774 foundabon 
d m  waters are proposed at this bme. Th~s recommendahon may change, 

however, when the informabon from the 24-hour CCTV footage is 

evaluated. The sediment at outfalls FD-774-1 and FD-774-2 (Figure 11) 
should be sampled for semivolable compounds, radionuclides, and tnbum 

based on the analybcal data from the histoncal samples from these 
locabons (Table 5). 

Based on the data comprlabon, the current sample locabon FD-779-1 is a 
storm dram, rather than a foundabon dram outfall The correct samphg 

stabon is located ten feet east of the current stabon, and is sampled under 
the surface water program as SW85. Stabon FD-779-1 should be dropped 

from the current program, and the appropnate stabon should be named 

FD-779-2. This renammg is neceSSary for data mtegnty. 

ED-850-1 (formerly FD-860-1) has never been sampled and has been 

hstoncally dry (Figure 14). Because Buddmg 860 contams admmstrabve 
offices and no productton or manufactunng work has ever been performed 
here, the bulldmg foundation drams are not recommended for samplmg. 

Samples from BS-865-1 (Figure 15) do not represent foun-on dram 

waters. Therefore, stabon BS-865-1 should be deleted from the SWD 

samplmg program. Sampling of foundabon dram waters at locabon FD- 
865-2 should contmue. 
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Building 886 Currently foundabon dram water for tius buddmg collects m a sump and 
is sent to the Process Waste Treatment System (Bddmg 374). No 
recommendabons are proposed for this bulldmg as long as the water is 
contmued to be tread at process waste. 

Building 881 

Building 883 

A new samphg staQon, FD-881-4 (Figure 16) be sampled once for the 

complete analpcal list (Table 10) as part of the OU8 Stage 2 acbwbes 

If no elevated levels are noted, then thls locabon should not be sampled 

further. 

No elevated levels of conshtuents have been detected at sample stabon 

FD-883-1 (formerly BS-883-1) It is recommended that this stabon be 

deleted from the samphng program. (Figure 17) 

Buildings 998/991 It is recommended that the manhole cover at the southeast comer of the 
budding be removed to deterne whether a foundabon dram connects to 
the samtary sewer at that locabon (Figure 18). If a connecbon exlsts, the 

foundabon dram water is routed through the manhole to the samtary sewer 

and processed in the sewage treatment plant. In this case, there is no 
need for further samphg. If a connecbon does not exlst, routme 
samphg at BS-991-2 should continue untd the routmg of the foundatlon 

dram system can be detemed. 

Building 910 No recommendabons are made at thls bme. 

Building 995 No recommendabons are made at thls txme. 
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Buildings No recommendauons axe made at th~s trme. However, samplmg may be 

996/997/999 recommended when the foundabon dram outfalls are located because these 

buddmg store radionuchdes and because the foundauon dram have never 
been sampled. 
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5.0 INFILTRATION/EXFTION 

The infiltrabon and exfiltrabon into and out of the storm sewer and sanitary sewer hes at RFP 
were analyzed based on the limited informabon avzulable This secbon idenbfies, on a macro 

scale, the locabons where infiltrabon and exfiltrabon may occur at different seasonal water 

levels A cornpanson of the invert elevabons of the sanitary and storm sewers agamst spnng 

(high) and fall (low) 1992 water table elevabons for the alluvial portion of the upper 
hydrostrabgraphic unit is presented. This informabon was used in conjuncbon with prewous 

studies and camera inspecbons to determine areas of the sanitary and storm sewer system whch 

would be prone to infiltrabon or exfiltrabon of consbtuents through joints, cracks, and other 

breaks in the closed conduit Industnal area sanitary and storm sewer pipehne maps were 
prepared to dustrate infiltrabon- and exfdtrabon-prone areas. 

Th~s secbon includes a summary of previous documents and research performed for EG&G 

concemg mfiltrabon and exfiltrabon in the storm sewer and satlltary sewer systems. A four- 
hour CCTV video t a p  of the 400 Area storm sewer bes was analyzed for posslble detenorated 

areas of the foundabon drams where mfiltrabon or exfiltrabon could OCCUT. A 24-hour C W  
video footage of the storm sewer system for the entm plant is known to exlst but could not be 
obwed for remew for ths draft techrucal memorandum. Because the 24-hour CCTV wdeo 
tape of the storm sewer system for the entre plant was not avadable for review before the 
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complehon of this draft of the Technical Memorandum, the following evaluahon is considered 

prehmmary Efforts are currently being made to obtasn the video. If it is classified, an 

individual wth the appropnate clearance will then rmew the tape for mformabon pertammg to 

this study It is believed that informabon from the video will be made avahble before this 

document is finalized. 

5.1 I " I L " R A T I O N / E X F T I O N  PROCESSES 

InNtrahon into or exfiltraQon out of a pipeline can occur when the lines and manhole joints shift 

and settle and when matenal detenorates as a result of age or other circumstances that may cause 

detenorabon or misalignment of the storm or sanitary sewer systems. As groundwater levels 

fluctuate, these disconhnuibes in the pipeline may allow groundwater to enter or leave the sewer 

lines Inflow occurs when liquids are discharged directly into the lines from the normal storm 

and sanitary sources and may include raxnfall or snowmelt from a precipitahon event. 731s 

water enters the pipelines directly through catch basms, storm grates, or d m t  connecbons to 

other pipes or roof drams 

5.2 REVIEW OF EXISTING DOCUMENTS 

Several reports contaxning informabon about infiltrahon and exfiltrahon studies for the storm 

sewer and santtary sewer systems at RFP were reviewed. Sarutary Sewer Inflltranon/Injlow and 

Esrfiltration Study. T a k  I of the Zero-mite Waer-Duchrge Study (AS1 1991b) charactenzed, 

to the extent possible, the presence, flow rate, and type of infiltrauodmflow or exfiltratton 

condibons that exlst m the samtary sewer system. Non-Point Source Asses~menr and Stonn- 

Sewer Injiltranonhzow and EyVtranon Stu@: Tmh 2 and 3 of the Zero-wite Water- 

Duchrge Study (AS1 1991a) describes the prehrmnary results of two mtemlated stuhes 

mvolmg quanbty and quallty analyses of storm sewer mfiltrahon and exfiltrabon and of a non- 

(wpf) a\wpuLtlbus\nsMlo1-m ou 04/11/94 
DRAFT 

100% Reeyckd 
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pomt source assessment. Additronally, CCTV video footage (AS1 1993) from the 400 area 

storm d m s  was rewewed for informabon relatmg to possible areas of infiltrabon and 

exfiltrabon 

According to the Sanitary Sewer Infiltrationllnflow and B#ltratron Study- Task I of the Zero- 
ODite Water-Discharge Study (AS1 1991b), approximately 6.5 mlllion gallons per year (MGY) 

of infiltratlon and 6 4 MGY of inflow into the sarutary sewer system is esbmated. AS1 

addibonally reported that approximately 3 8 MGY exfiltrates from the system These esbmated 

numbers include flow measurement errors of approximately 10 to 15 percent and waste water 

producbon rate errors (which affect the amount of exfiltrabon from the system) of approxlmately 

10 to 20 percent Combined with the uncertamty resulbng from cooling tower water discharges 

(frequency and amount of discharge unquanhfiable), these infiltrabonhnflow and exfiltrabon 

esbmates should not be considered rehable (AS1 1991b). The study concluded that rehabihtahng 
the sanitary sewer system would not be cost effecbve and would be very difficult because of 

problems with excavabon in IHSSs, ubhty and electnc cables, and decreases in hydraulic 

capacity of the system 

The Non-Point Source Assessment and Storm-Sewer Infiltrahon/Inflow and ExjWahon Study. 

Tasks 2 and 3 of the Zero-mite Water-Discharge Study (AS1 1991a) report esbmates that the 

annual infdtrabon into the storm sewer system is approximately 26.2 MGY. No esbmates of 

exfiltrabon from the storm sewer system were made The storm sewer system consists of more 

than 33,000 hear feet of piping and an esbmated additronal33,OOO hear feet of open channels. 

No discharge measurements have hstoncally been made wthin the storm sewer system. Water 

quahty m the storm sewer system vanes and has no w i f i c  trend (AS1 1991a). To develop a 

better understandmg of the storm sewer system, AS1 recommended that further analyses and 

mvesbgatlons be performed when addibonal data become avsulable. 
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The four-hour CCTV video footage (AS1 1993) traced the storm dmns m the 400 Area and 

nearby buffer zone. The storm sewer pipes in the 400 Area are pnmanly made from reinforced 

concrete. Several segments had harlme cracks, roots, and offset joints that were visible on the 

CCTV Addibonally, connecbons to other pipes and roof dmns were noted. Generally, the 

storm sewer pipes in the 400 Area are in fan condihon 

The 24-hour CCTV video footage of the enhre storm sewer system of RFP would provide vital 

informahon regarding the integnty of the piping and connecttons with other pipes. When this 

video footage becomes avadable, the condibon of the storm sewer system at RFP can be more 

accurately ascertamed 

5.3 APPROACH 

A preliminary assessment of the areas of infiltrahon and exfiltrahon was made for the RFP 

sanitary sewer system based on the limited informahon avadable Invert elevahons of the 

sanitary sewer system manholes were compared to the local (spnng and fall 1992) water table 

This prelimary assessment will be refined after a review of the 24-hour CCTV video footage 

to determine pipeline integnty 

The elevations of the sanitary sewer and storm sewer systems were obtamed from engmeenng 

drawings (Appendur A), a field venfied drawing of the storm sewer system obtamed from 

Wnght Water Engmeers (WWE), the EG&G Plant Engmeemg CADVision database, and 
exlstmg reports (AS1 1991a,b). Inconsistencies between these sources were resolved by 
assumng that the CADVision data files were most accurate fot the samtary sewer h e  locabons. 

AS1 manhole elevabons, which had been field checked, were added to the CADVision maps for 

the samtary sewer system The WWE drawing provided the most accurate elevabons for the 

storm sewer system. 
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Figure 53 and 54 compare the high and low water table elevabons from 1992 to the invert 
elevabons of the mtary sewer system. Hatched areas indicate zones of potenbal mfiltrabon 
and exfiltrabon from the sa~tary sewer system Insufficient elevabon data were avadable for 
the storm sewer system Generally, many of the storm sewer segments are culverts or pipes 

buned withm a few feet of land surface and thus should not be below the water table 
Therefore, most of these storm sewers should not be subject to sigmficant amounts of 

infiltrabon 
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Org-on Envmnmental Managanent 

5.4 CONCLUSIONS 

Based on the four-hour CCTV video of the 400 Area (AS1 1993), the storm sewer system for 
RFP does have infiltratron and exfiltrabon potenbal Several areas of cracked, offset, lealang 

segments of pipe were visible on the video Assuming the 400 Area is representatwe of the 
entrre stom sewer system and considenng the age of the system, there is reason to believe that 
infiltrabon and exfiltrabon is occumng in the storm dmn system Potentral infiltrabon zones 

to the storm sewer system are highly vanable In many areas, the storm sewer system consists 

of culverts located near the land surface. These segments are unlrkely to transport consbtuents 
from OU8 IHSSs to groundwater In other areas, deeper storm sewer hnes and foundabon 

drams that connect to storm sewer lines may be potenhd pathways of conshtuent migrabon from 

OU8 IHSSs 

The integnty of the sarutary sewer system could not be detemed However, it has been 

documented that the samtary sewer hes are subject to mfiltrabon and exfiltrabon (AS1 1991b) 

The mtary sewer system was rehabhtated m 1985 as well as d m g  prewous years. Many 

exlstmg satlltary sewer hes were abandoned m place. 
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Zones of potentml mfiltrahon to the samtary sewer system occur in the central porbon of RFP 

and toward the eastern penmeter of the industnal area. Bulldmgs m the vicmity of these zones 
of infiltrauon mclude Bulldmgs 551, 552, 561, 707, 708, 709, 991, 998, 994, and 989. 
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Quality Assurance Program Manager (Date) 

6.0 AIRMONITORING 

Extensive samplmg and analyses of effluent and ambient iilr at RFP were performed. The 
effluent a r  momtonng program includes real-bme screening, biweekly filter collecbon and 

screening, and a monthly filter composite analysis for radiological contamrnants and berylhum 
The ambient ax program involves conhnuous high volume au samplers m and around RFP 

At the samphng locat~ons shown in Figure 55, filters are composited monthly. Addibond 

informabon about iilr monitonng at RFP is contamed in the draft Indusfnal Area Intenm 

Memure/Intenm Remedial Action/Deasion Document (EG&G 1994a). 

An monitonng programs for contmuous stack effluent emssions, gaseous effluent emssions, 

ambient radioactwe parhculates, and ambient nonradioacbve parhculates are designed to collect 

data on the en- fac&y POtenhd radioachve au pollutant emssions mclude plutomum, 

amencium, uraruum, and tnbum. Potenhd nonradioacbve au emssions that are momtored 

include berylhum, oxldes of nitrogen (NOx), total suspended parhculates (TSP), and parhculates 

smaller than 10 mcrons (PM-10). Pnmary chemcals that could be emtted are carbon 

tetrachlonde (CCl.,) , mchlorotnfluroethane (Freon p) , 1 , 1 , 1 -tnchloroethane, hydrogen 

fluonde, mtric acid, phosphonc aad, and sulfunc acid. The pnmary types of emwon sources 
are stacks, vents, tanks, ponds, landfills, and other diffuse sources. 
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Although many operabons have been reduced or stopped, potenbal an emsslons are stdl bemg 

controlled. All producbon and research facilibes at RFP are equipped wth ventdahon/filtrabon 

exhaust systems for effluent emissions control Glove boxes are used for contamment and Nter 

plenum systems for effluent treatment Pmculates are removed from the an effluent stream 

by high efficiency pmculate an (HEPA) filters. Mulhple banks of HEPA fdters are called 

filter plenums Other controls at RFP include cyclones, baghouses, and electrostabc 

precipitators Acids and other chemical emissions are controlled by scrubbers and carbon filters 
(on a scale); efficient low oxygen burners for gas-fired steam generabon are used to reduce NOx 

emissions 

The RFP an quallty programs are currently administered by the Air Quality Division (AQD) 

w i h  the Enwonmental Protecbon Management (EPM) Department The Emergency 

Preparedness Offsite Systems (EPOS) branch of the Health and Safety Department supports 

emergency response acbons Addihonal ambient au quallty monitonng is performed by CDH 

The RFP an momtonng system consists of four subprograms radiological effluent emssions, 

nonradiological effluent emssions, radiological ambient momtonng , and nonradiological ambient 

monitonng. RFP meteorological monitonng , weather forecastmg , and am dispersion modeling 

complement the iur momtonng program Operatmg procedures, cahbrabon, mamtenance, and 

analyt~cal procedures for au momtomg systems at RFP are documented m RFP Air QutaZity 

Sampling Stczndard Operating Procedures @G&G 1994b) 

6.1 RADIOLOGICAL EMISSIONS MONITORING 

RFP contlnuously momtors and samples radionuchde au effluent emssions as requmd by DOE 

Order 5400.1 and EPA 40 Code of Federal Regulauons (CFR) 61, Subpart H. Subpart H 
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estabhshes the effectwe dose equivalent of 10 mdlvem per year for any member of the pubhc 

Both requmments mandate the conbnuous momtonng of radionuclide au emssions at all re lm 

points with the uncontrolled potential of discharglng radionuclides into the au ln quantltm that 

could result in an effectwe dose equivalent greater than 0 1 mifirem per year. An emssion 

pomt that does not have this potenbal requires only penodic confirmabon of low emwions 

through monitonng data or emission calculabon. Because 54 of the ducts and vents have 

potenbal dose terms that are less than 0 1 millirem per year, only penodic confirmabon of low 

effluent emssions is required (EG&G 1993a). 

Although the fabncabon and recovery operauons have stopped, these facllibes are shll equipped 

with functronmg venblatron/filtrabon exhaust systems for pmculate control Burldlng au is 

filtered with several stages of HEPA filters before being discharged into the outside atmosphere. 

Generally, two HEPA filter stages are used to filter iilr from u m u m  processes, and four HEPA 

fflter stages are used in plutonium areas. The HEPA filters are individually tested and cemfied 

to be no less than 99 97 percent efficient Filters are tested for leaks after installabon into a 

filter plenum (EG&G 1993a). 

There are approxlmately 130 emssions samplers in 63 an exhaust ducts withm 17 bulldlngs at 

RFP. The samplers are located downstream of the HEPA filter plenum. Parhculate samples 

from each exhaust system are composited into monthly samples for specific laboratory analysis 

of the plutomum, amencium, and ufanrum isotopes followng a Total Long-Lived Alpha (TLLA) 

acuvity screerung. These samples are also used for berylhum analyses. 

The ra&ological part~culate momtonng and samphg program uses a threeber approach 

compnsed of Selecbve Alpha Au Momtor (SAAMs), TLLA parhcle screemg of routine au 

duct effluent emsslon sample filters and radmchemcal analysis of isotopes collected from au 
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This approach balances both sensibvity of dekcbon and duct effluent emssion samples. 
bmelmess of response for each her. 

6.1.1 Selective Alpha Air Monitors 

The first ber of au monitonng at RFP is based upon 39 SAAMs m the au monitonng program 
measure real-bme alpha acbvity in an effluent ducts at RFP These in-stack monitors are 
posiboned downstream of HESA filter plenums and are set to detect plutonium-239 and 

plutonium-240 SAAMs are not designed to prowde quanbtabve measurements of routme 
plutonium concentrabons in au effluent, and no data record is mamtamed for conbnuously 

detected count rates. They are the least sensibve but most bmely of the three bers (Daugherty 
1989) S A M s  mibate visible and audible alarms if the alpha parttcle acbvity in the effluent 
a.u reaches the plant's internal operabng alert levels The units are connected to a system in the 

radiabon monitonng offices and selected utdihes offices that provides remote readout and 

recording of real-bme data when an alarm occurs These offices are staffed 24 hours a day, 
seven days a week. SAAM operabons and any related quality assurance funcbons are performed 

by Radiological Operabons and are not the responsibhty of the AQD SAAM operahons and 

QA funchons are not intended to meet the monitonng and QA requirements of 40 CFR 61, 

Subpart H (EG&G 1993a). 

6.1.2 Particulate Emissions Monitoring 

Tiers two and three involve par&culate momtomg of filters collected from 130 m-stack 
samplers. Currently, parhculate emssion samplers extract samples rn either a subisolanebc or 
supensolanebc manner. After EPA approval, all samples wdl be adjusted to operate at a 

subisokmebc rate of extracbon &e., in a manner where the hear velmty of the gas entenng 
the sample nozzle is less than that of the unchsturbed gas stream at the sample pomt). This 
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method tends to bias toward the excess collecbon of large parhculates (greater than 5 rmcrons) 
and yields a measured concentration of parhculates greater than the actual concentrabon m the 

duct effluent (EG&G 1993a) 

TLLA screerung is more sensihve than the SAAM but requves a minimum of approxlmately 
three days for results to become avadable. Preparatton, collectton, and disposihon of parttculate 
filters follow €UT ax quality sampling standard operabon procedure 4-C83-ENV-AP.03, 

Effluent Au Radiopartxulate Sample Collechon. If a sample exceeds the RFP internal emssions 
acbon limit of 0.02 picocunes per cubic meter, an invesbgabon is inibated to determlne the 
cause of the off-normal concentrabon and evaluate the need for correcbve action (EG&G 1993a) 

6.1.3 Gas Monitoring 

Tntmm is the only gaseous radioactwe emission matenal that is roubnely monitored at RFP. 
Although tnbum is typically not generated at RFP, a shipment that was received from another 
facihty in 1973, unknown to RFP personnel, had become contaminated with this matenal at 
another facfity. Thus, tnbum monitonng is necessary to prevent recurrence of such an incident 

Tnbum is morutored at six locabons through the collecbon of tnbum in water-filled bubbler 
impingers located m budding effluent systems Samples are drawn conbnuously and collected 
three bmes per week. Laboratory analyses are conducted on each subpenod sample by countmg 
the low energy electrons released from the decay of tnbum. 

6.2 NONRADIOLOGICAL EMISSIONS MOMTORING 

Nonracllological emssions morutonng for berylhum and VOCs is performed at RFP. Berylhum 

is the only normdological 

(cvpt) h . \ W p ~ u s ~ a l d b l - h 4 2  ou 

parhculate emssion from stabonary sources momtored at RFP. 
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Paculate samples are collected at 63 effluent stack locabons for berylhum analysis. Samples 
are collected from the same filters used for radiological analyses. The emssion standard for 
berylhum 1s less than 10 grams rn a 24-hour penod; the total quanbty of berylhum discharged 

from ventdabon exhaust systems in 1992 was 3.399 grams (EG&G 1993b). 

VOC emissions are not monitored by EG&G at RFP. However, VOC ermssions are esbmated 
from chemical inventones and quanbbes of these matenals used VOC emissions are reported 

in the An Pollubon Ermssion Nobces 

6.3 RADIOLOGICAL AMBIENT AIR MONITORING PROGRAMS 

The Radiological Ambient Au Morutonng Program (RAAMP) mcludes general RFP and the 
OU-specific momtoring programs, the samplers are idenbcal but the rabonales for sampler 
locabon and use differ between the programs. The CDH Fbdiabon Control Division 
Surveillance Program monitors ambient an concentrabons of long-hved gross alpha and gross 

beta radioacbwty in suspended prbculate matenal Analyt~caI results from the CDH samples 

are summanzed in the CDH Enwonmental Survedance Report distnbuted at the Monthly 
Informahon Exchange Meetmgs Analytrcal results from RFP-operated RAAMP samplers are 

also reported at the Monthly Informabon Exchange meebngs. 

6.3.1 Radioactive Ambient Air Monitoring Program 

The RAAMP objectwes are to track the dispemon of anborne fadmacbve materials from RFP 
mto the sumundrng enwonment and commumbes, and estabhsh basehe concentrabons. 
Radiwbve au monitomg is requrred by DOE Order 5400.1. Data collected are used to 

detemune the pubhc mhalabon dose and are compared to the DOE standard for exposure for all 
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pathways from routme plant operabons Forty-seven locabons at FWP and nearby commumbes 
are sampled contmuously 
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6.3.2 Community Radiation Monitoring Program 

The Rocky Flats Plant Commumty RadiaQon Momtonng Program (ComRad) is a cooperabve 
effort of the DOE, EG&G, and the communiQes surrounding RFP ComFbd involves cibzen- 

operated enwonmental a r  surveillance stabons (EG&G 1994b) One ComRad stabon is located 

in each of the cibes of Broomfield, Arvada, Westmmster, Northglenn, and Thornton Each 
ComRad samphg stabon is equipped with a RAAMP-type sampler, a gamma detector, a 
thermolummescent dosimeter, and meteorological momtors. 

6.3.3 Operable Unit-Specific Monitoring 

This program is designed to comply with ambient enwronmental a r  sampling requlrements In 
conjunctton with remediabon at contaminated sites at the plant The Plan for Preveruion of 

Conraminant Dlspersion (DOE 1991b) and EG&G's Enwronmemal Monitonng Drvlsion 

Operang Procedures (EG&G 1994b) descnbe requirements and procedures for suspended 

parhculate momtormg. Envmnmental invesbgatlons were planned to be conducted at 16 OUs 

Any sod disturbance, such as monitonng well mstallabon or test pit excavabon, could result in 

release of mated to the arr medium. Momtonng programs wdl depend on planned acbwbes, 
potentml exposure pathways, and the contarmnants of concern and wdl be designed to momtor 
for worker protecuon and to measure concentrabons leavmg the work area. OU-specific human 

health evaluabons mclude characternabon of contarmnants, of potenbal exposures, and of the 
potenbally exposed popdabon to d e t e m e  the nsks that need to be reduced or elmmated and 

the exposures that need to be prevented. 
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6.4 NONRADIOLOGICAL AMBIENT AIR MONITORING 

Ambient partxulates are regulated by EPA and CDH under the Clean Au Act and its 

amendments, as defined by the Nabonal Ambient A x  Quallty Standards and Colorado Au 
Quality Control Commission Ambient An Standards. Both TSP and PM-10 are monitored by 

RFP at one nonradiological parhculate a r  samphng locabon. PM-10 replaced TSP as the EPA- 

designated reference method (40 CFR 50.6) (EPA 1982) for ambient parhculate matter, but TSP 

samplmg has contmued because the results have several applicabons. Samphg for a broad 

parhculate slze range serves the followng purposes: (1) lntemal management tool; (2) baselme 

data record, and (3) cross-compsons with nonroubne ambient radiological parhculate samphng 

studies 

6.5 EMERGENCY RESPONSE 

The RFP Emergency Plan (EG&G 1993c) estabhshes the plantlmg, preparedness, and response 
concepts for emergencies at the fachty. Response measures provide prokbon for the health 

and safety of onsite personnel and the public, hmt damage to fachbes and equipment, mimmize 

impact to onsite operabons and security, and limt adverse impacts on the environment. The 

RFP Emergency Plan also o u t h a  the relabonships and coordinabon wth offsite federal, state, 

local, tnbal, and pnvate agencies, governments, and organmbons regardmg emergency 

response. 

The Air Qdzty Munugemenf Plan (EG&G 1994b) summatrzes the RFP emergency preparedness 

response capabht~es and acbwhes from an atr programs p e w v e .  A site-speafic drspemon 
model, the Tem-Responsive Atmosphenc Code (TRAC), was developed by RFP to predict 

plume path and impacts m a region of complex t e r n  and rapidly changmg meteorology wth 

sufficient accuracy to support protectwe achon decislons by managers 111 a cnsis envvonment 
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The TRAC model is conbnuously operated by the Emergency Preparedness Offsite Programs 

group of Plant Safety and Secunty. The model supports a vanety of mssions mcludmg 

emergency response, emergency planning, nsk assessment, hazards analysis, and regulatory 
complrance. The Emergency Operabons Center has used a version of the TRAC model to 

produce more than 15,000 automabc plume projecbons. The model esbmates plume path, 
concentrabon, and dose (EG&G 1994b) 
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7.0 ADDITIONAL DATA COMPILATION, IHSSs 118.1,118.2,1S0.6,1~.8,151,172, 

184, and 188 

Addibonal datacompdabontaslcs for IHSSs 118.1, 118.2, 150 6, 150 8, 151, 172, 184, and 188 
were idenbfied m the OU8 Work Plan (EG&G 1992a). The objecbve of h s  data compilabon 

effort is to deterne whether the proposed samphg as ouhed m the field sampling plan IS 

complete based on thls addibonal mformabon The followmg secbons present a summary of the 

addibonal mformabon by IHSS. In addibon, a bnef descnpbon of the proposed Stage 2 
samplmg efforts as summarued from the OU8 Work Plan (EG&G 1992a) is included wth 

addihonal samphg recommendabons if appropmte. Informabon mewed to complle the data 

included, aenal photography @gh and low albtude), enpeering drawgs, major and minor 

construcbon contracts, the HMoncal Release Report (EG&G 1992b), and mterviews with Rocky 

Flats personnel. 

7.1 SOLVENT SPILLS (IHSS 118.1) 

IHSS 118.1 is related to a 5,000-gallon underground steel storage tank that contamed carbon 

tetrachlonde. The tank was located adjacent to the west side of Buddmg 730, just north of 

Bulldmg 776. A spa of 100 to 200 gallons of carbon tetrachloride north of Bulldmg 776 
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occurred somebme before 1970. On February 26, 1976, corroded pipmg leaked an unknown 
quanbty of carbon tetrachlonde into the tank's valve pit. On June 18, 1981, the tank faded, 
releasmg an unknown quanbty of carbon tetrachloride into the valve pit. Follomg this fadure, 
the tank was removed. The OU8 Work Plan @G&G 1992a) mdicates that the Stage 1 activibes 

will determme whether the concrete containment was removed when the tank was removed. 
This mformabon wdl aid m deterrrrrmng the Stage 3 invesbgations. These invesbgations requm 
a sod bomg be placed where the valve pit was located m order to determine whether the valve 
pit was removed Informabon regardmg the concrete contamment was not found before the 

complebon of h draft of the document. Given the construcbon of the tank, if the tank was 
removed, the valve pit Uely was removed at the same bme. All surface ewdence indicates the 
concrete was removed. However, the concrete could also have been demohshed and backfilled 
matenal placed on top so the concrete may be below grade. 

7.2 SOLVENT SPILIS (XEISS 118.2) 

In June 1981, a 5,000 gallon, aboveground carbon tetrachlonde tank located urlthm a bermed 

area between the north side of Buddmg 707 and the alleyway south of Buddmg 778 ruptured and 

leaked an unknown quanbty of carbon tetrachlonde onto the ground. The OU8 Work Plan 
(EG&G 1992a) mhcates that the Stage 1 activity for thls IHSS is to determme whether the tank 

was removed from the site and whether unknown access problems emst at this bme. Based on 
conversabons wth Mr. Fiore, EG&G Techmcal Support for Operatrons at Bmldmg 707 (Fiore 
1994), the tank has not been removed and currently contains apprommately 3,500 gallons of 

carbon tetrachlonde. This mformabon wdl be used when determining the mvestrgative actmaes 
for Stage 3 of h s  RFI/RI. 
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7.3 RADIOACTIVE SITES (IHSS 150.6 AND IHSS 150.8) 

In 1969, an empty drum wth plutoniumcontammated -dual waste od was cut apart near a 

dock at Buildmg 779 and was spread by pedatnan trackmg to the east of Buddmg 779. The 

mam dock for Buddmg 779 is located along the northem half of the east slde of the buddmg. 

The surfixe m this area is currently relatively flat and mostly paved. Stage 1 actIwt~es as 

idenbfied m the OU8 Work Plan (EG&G 199%) mclude determinrng the pavement hstory of 
thls IHSS. 

Rewew of aenal photographs and engmeenng drawmgs md~cates that the areas affected by 
IHSSs 150.6 and 150.8 consist of both paved and unpaved areas. The eastern porhon of the 
area outside Buildmg 779 was paved before the mcident m 1969 Porhons of the MSS that were 
unpaved or covered by gravel mclude the northernmost stnp of the MSS area, the area 

immediately adjacent to the north side of the buddmg, and the southern porhon of the MSS 

directly adjacent to the southern side of the buddmg. The remainder of the IHSS mcludes paved 

roads and walkways north and south of the buddmg. Some pavement to the south and the east 
of the area was removed m 1979. Append= G hsts the enpeermg drawmgs reviewed for 
de t emmg the pavement hstory. 

A number of aend photographs were rewewed to recount the pavement hstory of the area 

surroundmg Buildmg 779. In general, the paved area at the time of the June 22, 1969 release 

appears to be simdar to the current paved area identified m the photographs of the IHSS 
submitted with the OU8 Work Plan. Low-angle aerial photography from June 5, 1969 and July 

11, 1969 mdicate that the area north of the buddmg appears to be a muture of paved and gravel 

areas Specifically, a walkwaydnveway adjacent to the north side of the buildmg appears 
paved, while the northern abutting courtyard-type area appears to be gravel or dut. This dut 
area is flanked on the north by a paved road. In all of the aenal photos rewewed smce 1968, 
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the area on the east side of the buddmg appears paved. A June 5, 1969 aerial photo mdicates 

that the paved roadway mntmues along the east slde of the buildmg and curves around to the 

south side of the buddmg. An April 29, 1967 aenal photograph suggests that a gravel area 

ems6 adjacent to the south side of the buddmg wth a paved roadway area to the south of the 

gravel May 15, 1971 and May 25, 1971 a e d  photographs also show the south slde of the 

budding with the paved roadway along the south side of the buildmg. In these two photographs, 

the southeast porhon of the buddmg appears to have several feet of gravel between the bwldmg 

and the roadway. 

The followmg aenal photographs were reviewed for these MSSs: 

Apnl29, 1967 (CAPS Reorder #16965, Frame 127-207) aerlal 

June5, 1969 13676-09 mal 

July 11, 1969 13771-07 aerlal 

May 15, 1970 14444-08 aerlal 

June5, 1969 13676-03 low-ang le 

May25, 1971 15334-09 low-angle 

The followmg is the pavement hstory of MSSs 150.6 and 150.8 as identified m Engmeermg 

Drawmgs* 
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1964 The roadway east of the bddmg is paved and some areas immedntely adjacent to 
the eastern slde of the building are concrete; the loadmg dock ramp north of the 

bulldmg is mostly concrete with some asphalt on the east end; gravel is adjacent 

to the south slde of the bddmg wth a paved roadway to the south of the gravel. 

Engmeenng drawmgs referenced were those used for the ntid construction of the 
bulldmg (RF-W/79-C) (NO- Engmeenng 1964). 

1968 Bulldmg 79A was constructed and the courtyard area north of the loadmg dock was 
gravel-surfaced as shown m engrneering drawmg RF-B5-20111-01 (Lovell-Osnes- 

Nisbet Co 1968). 

1976 In a 1976 engmeenng drawmg (25682-XC2), the roadway is rerouted on its 

western end, but is altered far enough west not to affect the IHSS boundanes 

(Rockwell 1976). 

1979 The paved areas east and south of Budding 779 were removed to improve surface 

drsunage as shown in engmeenng drawmg 27673-XO4A-4 (Rockwell 1979). 

1984 Engmeenng drawmg 28842-X02 m&cates that South 79 Dnve, whch runs north- 
south along the eastern side of the buildmg, was repaved m 1984 (Rockwell 1984). 

Stage 2 mvestigatwe actimties as defined rn the OU8 Work Plan (DOE 1992a) include 

conductmg an m-situ surface radiological survey, a soil-gas survey, and surface sod samphg 

below pavement. Based on the new mformabon collected for th~s report, it is apparent that 

pavement exlsted pnor to the 1981 carbon tetrachlonde release. Therefore, it is proposed that 

(vpt) l L \ w p ~ l o u 8 ~ o l - ~  ou 04/11/94 
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three asphalt samples be added to the Stage 2 acbwt~a and analyzed by laboratory Wrgh Punty 

Germmum (HPGe) (Figure 56). 

7.4 FUEL OIL LEAK (IHSS 151) 

In August 1981, apprommately 196 gallons of No. 2 diesel fuel were spilled on the surface sod 

north of Buddmg 374 whde f m g  a 47,500 gallon underground storage tank, whch was 

installed m 1980. Thrs tank supphes d1-1 fuel to two emergency generators m Buddmgs 371 

and 373. A second release of apprommately 50 gallons of No. 2 diesel fuel occurred m July 

1982. A thrrd spdl of apprommately 120 hters of No. 2 diesel also occurred m this area m 
October 1982 A final spill of 20 gallons of No. 2 &esel occurred m September 1988 when a 

valve was left open. The degree of cleanup of the releases is uncertaLn (EG&G 1992a). Stage 

1 acbvihes as defined m the OU8 Work Plan (EG&G 1992a) mdicate that a document review 

of the tank mspecbon records is requved to determine whether the tank has recently been tested 
and the results of these tests. 

Tank D262 is referred to as Tank 381 N and Tank No. 4 m recent reports prepared for EG&G 

regardmg Underground Storage Tank (US") Studes at RFP (Table 13) The followmg reports 
refer to the IHSS 151 tank: 

1988 In the Phase I UST study, it was recommended that the tank be replaced and that 
SIX 20-foot soil bomgs be drilled around the tank and pipmg. Three samples per 

boring were to be tested for chemcal analyses (beme, toluene, xylene, and oil 

and grease) (Parsons 1988). No analytical data were located confirrmng that this 

Sampllng occurred. 
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Table 13 - IHSS 151 Report Review 

Date 
Apd 1988 

September 
1988 

Apd1990 

June 17, 
1991 

March 27, 
1992 

March 
1992 

Task I Report of Underground Storage 
Tank Study, Rocky Hats Plant, Golden, 
Colorado 

Underground Storage Tank Teshng 
Results, Phase IIReport 

Underground Storage Tank Study, Phase 
I .  Tank Testing Results 

Annual Underground Storage Tank 
l'lghtness Teshng - 1990 

Underground Storage Tank lTghtness 
Teshng - 1991 

Underground Storage Tank Enhanced 
Conceptual Design Report 

c&mcmT I 
Ralph M. Parsorls 

I 

Mernck & ComIfany 
I 
I 

Flour Daniel, Ind. 

8 
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The tank was not able to be tested by either the Assoaated Enwonmental 

Systems (AES) or the Heath Petro-Tite tank tightness testmg systems because of 
the poor condition of the tanks m 1988. Mulbple system above grade leaks 

prevented the use of hgh-level testmg, and low level testmg required more 
sensitwe equipment because of large surface areas in multiple manwells. It was 
recommended that the system be retested after repairing the fuel lines and pumps 
or when more sensitive equipment became avadable. It was expected that thls 
equipment would become avadable three to four weeks after the date of the 

report. The report also suggested rephang the tank system as an alternate to 
repau (Engmeenng Science et al. 1988). 

1990 AES tests could not be conducted untd repaus were made A test was performed 

on October 26,1989, but the results were rnconcluslve due to excessive an rn the 

tank system. After talang measures to bleed all au from the system, a tank 

bghtness test was conducted on November 8, 1989 The system passed 
(Engmeermg Science et al. 1990). 

1991 On December 4,1990, the tank and piping passed the tank bghtness test wth no 
recommendations. A hydrostatic product h e  test was conducted on the piping 

on December 22, 1990; the pipmg passed wth no recommendabons (Mernck 

1991). 

1992 On February 20, 1992, both the tank and the assoclzLted pipmg passed the tank 
bghtness test. A test of the 2-foot product h e  was conducted on February 17, 

1992 and the product h e  passed (Merrick 1992). 
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Because of regulatory requuements that requue all emsting UST systems to either 

meet the new UST system standards or meet the upgrade reqwments by 

December 22,1998, the UST Enhanced Conceptual Design Report of March 1992 

recommended that the tank be replaced wth a new tank (Fluor Damel 1992) 

The Flour Damel report idenbfied thrs tank as a fiberglass-reinforced plasbc tank 

that was installed in 1977. 
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The OU8 Work Plan (DOE 1992a) mdicates that a pressure test of the tank and ancillary h e s  

be performed if the records are out of date in the Stage 2 invesbgabons. The latest pressure test 
was conducted m 1992, so no further testmg is recommended at thrs bme. 

7.5 CENTRAL AVENUE WASTE SPILL (IHSS 172) 

IHSS 172 follows a path formerly used by vehlcles to transport drums of waste between the 903 

Pad where the drums were stored and the waste treatment fachty m Buildmg 774 In June 
1968, one or two drums of od contaming plutomum leaked along Central Avenue whtle m 
transit. The leak resulted from the drum contents sloshing through an improperly sealed bung 

dumg transport. The OU8 Work Plan (EG&G 1992a) indicates that Stage 1 acbwbes for this 

IHSS wlll mclude clmfymg the pavmg hstory of the contammated section of the roadway and 

investtgatmg the locatton of the old ditch. 

Based on the wsibihty of dashed whlte center hes m aeml photographs from 1966 and 1968, 

Central Avenue was paved at the bme of thls June 11,1968 spdl A bnef renew of engmeemg 

drawmgs was made wth regard to Central Avenue The follomg summanzes the mformation 
obtamed from the dramgs- 
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m 

1952 

1963 

1965 

1972 

1975 

1976 

1982 

1984 

Central Avenue was one of the onginal pnmary roads constructed at the plant as 

shown in 1952 engmeering drawmgs (Appendu G, Austin 1952). 

Engmeenng drawmgs (RF-AW202) mdicate that the "A Road" (Central Avenue) 

was seal-coated m late 1963 (Appendu G, Dow 1963). 

Sidewalh were mstalled along the "A Road" (Appendm G, Rockwell 1987). 

New sidewalks were mstalled along the north srde of Central Avenue (Appendu 

G, Dow 1972). 

Rghth Avenue mcludmg its mter-on wrth Central Avenue was repaved 

(Appendix G, Rockwell 1975). 

A porhon of Central Avenue north of the 400 Area bulldmgs was replaced 

(Appendu G, Rockwell 1976). 

Road repam were made to Central Avenue based on enpeermg drawmg 27956 

(Appendu. G, Rockwell 1982). 

Central Avenue was upgraded based on engineenng drawmg 28842 (Appendu G, 
Rockwell 1984). 

Based on rewew of aerial photographs from 1953 to the present and remew of major and m o r  

work orders and contracts smce plant mcepbon, no obvzous dgnment of the Central Avenue 
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Ditch has taken place along the mam portion of Central Avenue. ConversaQons with Tom 

Trujlll~, who has been m the Civil Enginemng Department at RFP mce the early 1970s, 

indicated that it was unhkely that dgnments of the Central Avenue Ditch had taken place pnor 

to the early 1980s (Trujdlo 1994) In 1982, it is hkely that the far eastern porhon of the ditch 

was realigned dunng the construction of the Perimeter Security Zone (PSZ). An October 5, 

1983 aenal photograph shows the southeast comer of PSZ and its probable mfluence on the 

Central Avenue Ditch ahgnment. 
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The followmg amal photographs pertauung to Central Avenue and the Central Avenue Ditch 

were reviewed. 

Apnl 15, 1966 

Apnl 10, 1968 

October 5, 1983 

Frame 123-263, #16965 

Frame 129-386, #16965 

(RFP PIC No. 88760, Frame 483-26) 

Vmous other annual aerial photographs from 1955 to the present. 

Stage 2 acQwQes as defined m the OU8 Work Plan include msitu radiological surveys usmg 

HPGe and sodium iodide (NaI) detectors and verbcal sod profile samples collected below the 

pavement. Based on the data compilation prepared for this report, it appears that pomons of 

Central Avenue, and the path the forkhft took Carrying the lealang drum have been replaced. 
Other sections of Central Avenue however, appear not to have changed since the 1968 mcident 

Therefore, it is recommended that asphalt samples also be collated and analyzed for laboratory 
HPGe (Figure 57). These asphalt samples wdl be located based on HPGe and NaI results. 
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7.6 RADIOACTIVE SITE @rSS 184) 

The area southwest of Burldrng 991, near Buddmg 992, was used between 1953 and 1978 to 
steam clean radioactwely contammated equipment and drums. The mse water was collected 
in a sump for treatment rn the WP’s process waste system. No documentation exlsts that 

dehneates the locabon of washmg acbvit~es; however, the paved area between Bddmg 992 and 

the south dock may have been used for steam cleamg. The OU8 Work Plan (EG&G 1992a) 
indicates that, as part of Stage 1 acbwties, the pavement history for the paved area between 

Buildmg 992 and the south dock wdl be invesbgated. 

The pavement history of the area west and southwest of Bddmg 991 was confirmed by review 

o f  the followmg engmeemg drawmgs (Append= G): 

195 1 The area east of Budding 91 and north of Buildmg 92 was paved at the bme of 

budding construcUon as shown m drawmg RF-91&98-Y-1 @ow, 1951) 

1960 An addibon was made to the west dock as shown m engmeemg drawmg 1-6517-91 
@ow 1960) 

1968 The area between Budding 992 and Budding 991 was re-paved m 1968 (Rockwell 

1987) 

1986 The pavement west and north of the west dock and a strip southwest of the dock 

was removed as shown m engmeemg drawing 28738-X03 (Rockwell 1986) 
Engmeemg drawing 28738-03 suggests that a new asphalt surface murse was 

replaced m areas where the asphalt was removed (Rockwell 1986). 



i' 
EG&G ROCKY FLATS PLANT 
OpcrablcUmtNo 8 
T a c h 4  Memorandum No 1 
Data Comp~on 

M M ~  RFP/ERM-9-11 
&chon 7(Rev 0) 
PIgC 15 of 16 
Effectwe D e  4/08/94 
or92Nzlfron E n v u o ~ M M a t u ~ t  

~~~~~~~~~~~ ~ ~ ~ 

The area is currently paved and appears paved m annual aeml photographs from the rmd-fihes 

to the present. Appendni G hsts the engmeemg drawmgs mewed for completson of th~s task. 

Since the pavement m the dock area had been removed and replaced m 1986, well after the 

steam cleaning acbmbes, the mbal Stage 2 recommendabons as outhed m the OU8 Work Plan 
should be followed These mclude an in-situ radiological suwey and wllecbon of verhcal soil 

profile samples. 

7.7 ACID LEAK (IHSS 188) 

In 1983, a 55-gallon steel drum located near the east gate of Bulldmg 374 and contamng ~ t n c  

and hydrochlonc acid leaked. It is suspected that the mmture was a waste metal leaching 

solubon ongmatmg from the 400 Area, whch suggests that it might have contamed some trace 
heavy metals The OU8 Work Plan mdicates that Stage 1 actrwbes wdl mclude further 

mvesbgabon of which heavy metals may have been present m the drum 

Because the source of the drum contamng the aad is unknown, the trace metals potenbally 

present in the acid cannot be definibvely idenhfied. The followmg discussion idenbfies possible 

metals that could have been m the acid if the ongmal source was any of the 400 Buddings or 

Buildmg 371, which used acid m then operabons. 

Nitnc acid was used m Bulldings 444 and 445 for production etchmg and platmg, titanrum 
stnppmg, and assembly etching. War Reserve and s p e d  order parts fabricated from copper, 

steel, and stamless steel, were etched and plated uung mtnc acid. Assembly etchmg was 
performed on uranium parts usmg an ultrasomc etchmg bath wth a solubon of mtnc acid, 

hydrogen peroxide, and d e i o d  water. Titanium stnpphg mvolved immersmg btamum-coated 

fixtures m an acid solubon Hydrochlonc aad was not speclfically idenbfied as bemg used m 
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these buddmgs (Chemsk 1992). Nitnc acid was used for stainless-steel possivabon m other 

bulldmgs, mcluding Bulldmg 881. 

Metals idenbfied as bemg used m Buddings 444,445,447,448,450, and 451 but not menboned 

m the context of acid-related processes mcluded depleted uratllum, depleted uratuum alloys, 

sdver, alummum, copper, beryllium, and trace quantibes of mn and other cast metals 

(ChemRuk 1992). Buldmg 460 was not constructed untd 1984; therefore, it is not consldered 

a possible source for the material @led at this IHSS. 

One final possible source of the hydmhlonc and mtnc acids is Buildmg 371, whch used both 
hydrocholonc and mtnc acid in its plutomum analpcal support and chemd standards 

laboratones. The acids were used for sample preparabon, presumably for plutomum samples. 

No menbon is made of trace metals 111 context of thts use nor is a waste metal leachmg solution 
I 

menboned (ChemRsk 1992). 

Stage 2 mvesbgabons for thls IHSS mclude the mlle&on of surficial sod samples below 

pavement to be laboratory analyzed for pH, mtrate, and TAL metals In adhbon to the TAL 

metal hst, it is recommended that the sod samples be laboratory analyzed for btamum, tntwm, 
and u m u m  
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The OU8 Stage 1 data compilabon acbvibes included onsite reconnarssance, mtemews with 

knowledgeable personnel, evaluabon of perttnent engineenng drawngs, evaluabon of aenal 

photography, a review of tank mspecbon records, evaluabon of analpcal data, evaluabon of 

groundwater elevabon data, and a rewew of CCTV video footage. The locabons of foundahon 

dmns were complled and maps were prepared. Analybcal data from foundabon dmn and 

building sump sampling events at RFP were compiled and evaluated. An evaluabon of 

exfiltrabon and infiltrabon from mtary and storm sewers was also performed based on 

avadable data The current am monitonng conducted at RFP was invesbgated and summanzed 

Finally, the history of several IHSSs within OU8 was mvesbgated to supplement the OUS Work 

Plan informabon. The followmg provides a bnef summary of the major findmgs of these data 

cornpilabon tasks 

8.1 JBCATION OF F'OUNDATION DRAINS 

An evaluabon of the loahon of foundatton dmns was performed buildmg by building 

Compmsons were made to the current known locabons of foundatton drams supplied by EG&G 

SWD. In some mstances, current sampling locabons were found to be representatwe of storm 

DRAFT 
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water rather than foundahon dram water. In other mstances, drams were located that were not 
prewously known. These findmgs are summanzed budding by buddmg: 

111 

124 

3711374; 

5171518 

440 

444 

The current samphg locahon (BS-111-2) is a sump m the south end of the 

Buddmg 11 1 basement Based on avdable mformahon, the sump is a collecbon 

pomt for the floor dmns of the buildmg The foundabon driiln outfall for 

Buddmg 111 has not been located. It is suspected that the d m s  discharge at an 

outfall (whch is currently buned) to the north of the buddmg. Samples were 

collected from Stahon FD-111-2 located in the dmnage ditch north of Buddmg 

111 from 1978 to 1991 The stabon is not currently sampled because the outfall 

is normally dry 

The foundahon dmns for this building were found to be located around the 

extenor of the foundahon This water collects in a sump on the east side of the 
building and then discharges to setthng tanks that are part of the backwash 

treatment system This dram has never been sampled 

The foundahon drams for these buildings are located around the penmeter and 

beneath the foundabons. Foundahon dram water discharges at six outfalls, three 

for each budding complex These outfalls dram to a north-flowing dmnage ditch 

that contnbutes water to North Walnut Creek. Samples are currently collected 

from one of these foundahon dmns, at Stahon FD-371-3. 

No foundahon drams were determined to exist for this buddmg 

The foundahon dram for this buddmg drams the southern end of the basement 

and leads to a sump. The sump discharges to the process waste system and is 
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treated m Budding 374 The foundahon d m s  for Buddmg 444 have never been 
sampled. 

447 A foundation dram exlsts on the westem half of the basement foundahon and 

JOUIS a storm dram that runs north and south underneath the budding. This water 

dxharges to an outfall to the south of Building 664. This outfall is currently 

bemg sampled 

559 No foundahon dram was found for Building 559, however, there is a d m  for 

the tunnel that connects Budding 559 to 561 Plts located m both buddings also 

have foundahon drams that connect to the tunnel dram. These waters are 
discharged to a sump located between the two buildings near the northwest comer 

of the 561 pit The sump histoncally discharged to the storm sewer, whlch led 

to an outfall on the hdlside west of Substahon 516 Currently, the water is 
pumped from the sump to the sanitary sewer system. Both the sump (FD-559- 
561) and the outfall (FD-561-1) have histoncally been sampled. 

707 Foundahon d m s  exlst under Building 707 and he mto the storm sewer system 

at the southwest comer of the building. The storm sewer outfalls east of Budding 

707, at the 750 culvert, and the water eventually enters the B-senes ponds 

Samphg is currently conducted at BS-707-2, a vault next to the coohg tower 

south of the buddmg The source of water m the vault is hkely to be surface 

water runoff andlor groundwater infiltratmg through cracks m the concrete rather 

than foundabon dram water 

771 The foundahon d m  system for this buildmg has three discharge locahons on the 

northwest side of the budding The first is a pipe that discharges to Manhole No 

( ~ 9  h \arpvktr\ou8b&.dd\Dnl-M2 OU od/ll/94 
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3 near the northwest corner of the building. Thls manhole is connected to the 

storm sewer, whch discharges to a small pond on the north side of Budding 774 

The second outfall is located on the west side of Budding 771, and it dxharges 

to the ground surface The third and last outfall discharges to the storm sewer 

near the western addihon and is currently sampled as FD-771-1. 

774 Foundahon dmns located around the penmeter of h s  budding dram to three 

outfalls The first outfall discharges from a storm dram and flows mto a small 
pond north of the building and then mto North Walnut Creek, or possibly the 

OU4 Interceptor Trench system. The second outfall also discharges to the pond 

However, because of recent construchon, h s  dram has likely been blocked The 
last outfall discharges through a storm d m n  located on the hillside northeast of 

the budding The first outfall (FD-774-1) is the only one that has been sampled 

779 

850 

A foundahon dram was constructed for the addihon of tius budding The dram 

is connected to a storm dram that discharges to the hillside north of the solar 

ponds, which in turn is collected by the OU4 treatment system Sampling is 

currently conducted at FD-779-1, an outfall north of the Solar Ponds The source 

of thls water is likely to be storm water rather than Buddmg 779 foundahon dmn 

water. 

The foundahon drams for this buildlng discharge to an outfall on the hdlside 

south of the bulldmg This outfall was selected for samphng in the past, 

however, it is often dry and is not part of the current samplmg program 
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865 Foundahon dmns for Budding 865 flow to a sump on the west side of the 

buddmg The sump discharges to the east to an outfall located behmd the 800 

Area guard post The sump (BS-865-1) is sampled under the current program 

Organmhon hvlronmental Management 

881 This building has three separate foundabonhnderdram systems that discharge to 

different locahons. The first is a foundahon dmn system that runs around the 

penmeter of Buddmgs 881 and 887 Thls system discharges to a sump on the 

hllside south of the 800 Area The second system collects roof dram water and 

hes into a sub-basement storm dram system, which discharges to a wetland south 
of the budding This foundahon dmn water makes its way to a sump and pump 

stahon which pumps to the OU1 Intenm MeasudIntenm Remedial Achon 

treatment facility The thud discharge is from the uhlity tunnel network and floor 

drams, which discharge to a sump in the boiler room near the south end of the 

buddmg The sump discharges to the sanitary sewer system The first and third 

discharges have been histoncally sampled. 

883 The foundahon dmn system discharges to sump at the southwest corner of the 

budding, which in turn is connected to a storm dmn that discharges to the ground 

surface west of Budding T883D. The sump is currently sampled as FD-883-1, 
but the outfall has never been sampled 

887 The foundahon dram system for this budding is connected to Buddrng 881. 

910 The dmn system for this building collect at a sump, and discharges to the ground 

surface northeast of the building This sump is currently sampled as FD-910 
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9911998 These two buddgs are connected by a tunnel that has a foundabon dram system 

These drams flow toward the east and histoncally discharged to a ditch on the 

eastern side of Buddmg 991. Thls outfall has hlstoncally been sampled 

995 Drams from ttus facility likely discharge to three outfalls south of the facdity 

However, these drams were sludge bed underdmns that may not have emsted or 
may have been altered by the relining of the sludge beds These outfalls were not 

observed dunng site reconniilssance None of these outfalls has been sampled 

996,997, 

999 
Foundabon drams for these structures are believed to be connected to a storm 
sewer east of Budding 991 These drams have never been sampled 

8.2 FOUNDATION DRAIN WATER QUALITY 

Analybcal laboratory data were located and evaluated for the foundabon dram water Analpcal 

results from foundatton dram samples were avadable for 1977 through 1993 Data were not 

avalable for 1984 through 1987, although samples may have been collected dunng two of those 
four years Dow Chemical Company reportedly may have sampled foundabon drams before 

1977, however, supportmg documentahon and data could not be located The following 

highlights the significant findings of the analysis* 

0 Gross alpha and gross beta concentrabons appear to have generally decreased from 1977 

to 1993 It is not known how changes in analybcal technologies and methods may have 

affected these results 
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0 Metal concentrabons ehbited no apparent trends This may be a result of the 

inconsistency of sample collecbon. Although the analytical reports before 1991 are 

unclear. It is suspected that both dissolved and undissolved metal samples were 

collected. Some metals do consistently show levels above basehne cntena, most notably 

aluminum 

Recommendabons for both OU8 Stage 2 invesbgabve achvibes and changes to the current S W D  
sampling program were developed based on the analysis of locahons of foundahon dmns and 

the laboratory analytical results These recommendabons are summanzed m Table 13 

8.3 I " I L T R A T I O N / E X F T I O N  

The infiltrahon and exfdtrabon mto and out of the storm sewer and sanitary sewer lines at RFP 

were analyzed based on the hmited informabon avatlable, Areas of infiltrabon and exfiltrabon 

were idenbfied based on invert elevabons of the satlltary sewers and groundwater elevabons 

obtamed from the spnng (lugh) and fall (low) 1992 data The 24-hour CCTV videotape of the 

storm sewer system for the entue plant was unavalable and, therefore, was not rewewed before 

the complebon of this draft of the Technical Memorandum. Therefore, the evaluabons made 

for this secbon are considered prehminary and are subject to change after the storm sewer 

videotape informabon is evaluated 

Infiltrabon into or exfiltrabon out of the storm or satlltary sewer system pipehes can occur 

when the lmes, and manhole jomts, matenals undergo detenorabon due to age or other 

circumstances that may cause shlftmg, offset, detenorabon, or corrosion As groundwater levels 

fluctuate, these detenorated areas may allow groundwater to enter or leave the sewer hnes 
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Several sources of mformabon were used to create mfiltrabon and exfiltrabon maps of the site. 

These mcluded discharge study reports, a four-hour CCTV coverage of the storm sewer system 
in the 400 Area, and prehmary calculabons on the area of influence of foundabon drams In 
addibon, elevabons of the samtary sewer and storm sewer systems were obtamed from 
engineenng drawings, a field-venfied drawng of the storm sewer system, the EG&G Plant 

Engineenng CADVision database, and exisbng reports These sources of data were mput into 

the ARC/Info Geographlc Informabon System software for creabon of the maps 

Based on the hmted informabon avalable, areas of mfiltrabon and exflltrabon were idenbfied 

Zones of potenbal mfiltrabon to the sanitary sewer system occur in the central pornon of RFP 

and toward the eastern penmeter of the site Buildings in the vicinity of these zones of 

infiltrabon include Bulldmgs 551, 552, 561, 707, 708, 709, 991, 998, 994, and 989 

8.4 AIRMONITORING 

Informabon regardmg the current zuf momtonng program at RFP was collected and summand 

The following bnefly presents the major findings of this data cornpilabon 

0 Air effluent emssions from plant operabons are conbnually measured and charactenzed 

for the Industrial Area, and ambient iilr in and around RFP is contmuously monitored for 

radiological and nonradiological partrculates. 

0 The pnmary types of emmion sources are stacks, vents, tanks, ponds, landfills, and 

other dlffuse sources An monitonng is performed conbnuously on stack effluent 

emissions, gaseous effluent emissions, ambient radioacbve parhculates, and ambient 
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As a result of the change m the plant mission from nuclear weapons productron to 

envuonmental restorahon, many operabons have been reduced or stopped Potenbal iilr 

emissions however, are strll bemg monitored. 

Radionuchde an effluent emissions are conbnuously sampled and momtored Thls is 

performed in a three-tiered approach and is compnsed of SAAMs, TLLar parhcle 

screenmg, and radiochemcal analysis of isotopes collected form an duct effluent 

emission samples. There are approximately 130 emissions samplers in 63 an exhaust 

ducts withm 17 buildings at RFP 

Tnbum is the only gaseous radioacbve emission mated that is roubnely monitored at 

RFP Tnbum is monitored at six locabons by collecbng tnbum in water-filled bubbler 

impingers located in building effluent systems 

Beryllium is the only nonradiological parhculate emission from stabonary sources 

monitored at RFP. Vo1at.de organic compound emissions are not monitored by EG&G 

at RFP. However, VOC emissions are esbmated from chemical inventones and 

quanbbes used. Emission permit applicabons have been prepared for 72 specific umts 

at RFP including, but not hmited to, pamt booths and diesel engmes 

RFP part~cipates m an ambient air momtomg program, the RAAMP program, whch 

includes general and OU-specific morutonng programs. The objecbves of the RAAMP 
are to track the dispersion of amborne radioactwe matenals from RFP mto the 

surroundmg envmnment and communibes and to establish baselme concentrabons The 
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CDH Radiabon Control Division Survedance Program monitors ambient an 
concentrations of gross alpha and gross beta radioacbvity ln suspended parhculate 

matenal. In addibon, cibzen-operated enwronmental au SurveLUance stabons are 

operated ln the cibes of Broomfield, Arvada, Westmmster, Northglenn, and Thorton 

0 

0 

0 

8.5 

Based on enwonmental mvesbgabons at 16 Operable Umts at RFP, au momtonng is 

being developed or is developed for the invesbgabon of these sites Monitonng 

programs are designed for planned acbvibes, potenbal exposure pathways, consbtuents 
of concern, worker protecbon, and to measure concentrabons leaving the work area 

Both TSP and PM-10 are momtored by RFP at one nonradiological wcu la t e  itlr 

samphng locabon This sampling for a broad range partrculate sue is used as an internal 

management tool, baseline data record, and crossampansons with nonroubne ambient 

radiological mcu la t e  sampling studies 

The RFP Emergency Plan provides respond measures for protecbon of the health and 

safety of onsite personnel and the public, hmit damage to facihbes and equipment, 

m i n i m  impact to onsite operabons and secunty, and limit adverse impacts on the 

environment. 

ADDITIONAL DATA COMPILATION, IHSSs 118.1,118.2,150.6,150.8,151,172, 

184, AND 188 

Addibonal data cornpilabon tasks for the abovemenboned IHSSs were idenbfied rn the Stage 1 

acbvibes in the OU8 Work Plan. The followlng bnefly summarues the findlngs of the data 

compilabon acbwbes by IHSS* 
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118.1 

118.2 

150.6, 150.8 

151 

172 

The data compilabon task was to idenbfy whether the concrete contamment was 

removed when the 5,000 gallon underground steel storage tank was removed 

Informabon regardmg this contrunment is sbll being sought and is expected to be 

obtamed before the finalnabon of thn document. 

The data compdabon task for thls IHSS was to detemne whether a 5,000 gallon 

aboveground carbon tetrachlonde tank near Budding 707 was removed. Based 
on interviews with knowledgeable personnel, thls tank sbll exlsts 

The data compdabon task for these IHSSs consisted of a review of the pavement 

history before, dunng, and after a spill of residual waste oil Based on a review 

of avadable informabon, pavement has been removed and replaced many bmes 

smce the incident. No further mvesbgabve acbvibes outside of those 

recommended in the OU8 Work Plan are recommended for this IHSS 

An evaluabon of the tank inspecbon records for a 47,500 gallon underground 

storage tank in thls IHSS was performed. Based on a review of records from 

1988, 1990, 1991, and 1992, this tank has recently been tested on several 

OccSLsions. No further pressure tesbng of h s  tank is recommended for Stage 2 

acbvibes 

Clmficabon of the pavement history before, dunng, and after a spill of 
radioacbve matenal 111 this IHSS (Central Avenue) was identtfied as a Stage 1 

acttwty. Stage 1 acbvibes also include an invesbgabon of the locabon of the old 

&tch Based on a review of aviulable mformabon, some pavement secbons along 
Central Avenue have been replaced whde other secbons are stdl mtact 
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Therefore, it is recommended that asphalt samples be collected and analyzed for 

laboratory HPGe. 

184 

188 

Data compdabon for this IHSS includes an mvesbgation of the pavement hstory 

for an area of steam cleaning acbvibes near Buddmg 992. Based on a revlew of 

avatlable mformabon, the pavement was removed and replaced m 1986 after the 

steam cleamng actwbes took place No further invesbgatwe acbwbes outslde of 

those recommended in the OU8 Work Plan are recommended for this IHSS. 

Stage 1 data compdabon for thls IHSS included an mvesbgabon of whch heavy 

metals may have been released from a spill of a 55-gallon steel drum contaming 

nitnc and hydrochloric acid near the east gate of Bulldmg 374 Based on a 

review of avadable mformabon, the heavy metals plutonium, depleted uranium, 

depleted uranium alloys, silver, aluminum, copper, btanium, berylhum, and trace 
quanbbes of won and other cast metals may have been present Based on this 

informabon it is recommended that surficial sod samples collected below 

pavement be laboratory analyzed for the metals btanium, tnbum, and uranium 
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